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OUR PRIZE ESSAY COMPETITION. 

We take much pleasure in announcing that Judge 
A. P. Greeley, of the Patent Office, Washington, Prof. 
R. H. Thurston, of Cornell University, and Prof. R. 8, 
Woodward, of Columbia University, have consented 
to act as judges in our forthcoming prize essay com- 
petition. Their names are so well and honorably 
known in the world of science and art as to need no 
introduction to our readers, and intending competi- 
tors will feel that the wide experience and ripe at- 
tainments of these gentlemen are a guarantee that 
their interests will be in safe and discriminating bands. 

Prof. R. 8. Woodward, who is the Dean of the 
School of Pure Science and Professor of Mechanics, 
Columbia University, was for many years engaged in 
the Geological and Lake Surveys of the United States 
Government, during which time he formed one of the 
Transit of Venus Commission. His voluminous con- 
tributions to scientific and technical literature during 
the past twenty years cover a wide range of subjects, 
and bave won for hima high reputation awong the 
scientific societies of both hemispheres. 

Prof. R. H. Thurston, Director of Sibley College and 
Professor of Mechanical Engineering, Cornell Univer- 
sity, was for many years Professor of Engineering at 
the Stevens Institute of Technology. He is a past 
president of the American Society of Mechanical En- 
gineers, and his name appears upon the roll of many 
other engineering societies in Europe and America. 
Perbaps he is best known by his many works upon 
engineering and kindred subjects, which form a valu- 
able part of the technical literature of this country. 
Judge Arthur P. Greeley, Examiner in Chief at the 
Patent Office, Washington, who is a lawyer by profes- 
sion, bas won his present high position in various com 
petitive examinations, in which he has gained succes- 
sively the position of third, second, first assistant and 
principal examiner. His long and varied experience in 
the Patent Office has given him at once a broad and 
detailed acquaintance with the development of the 
various arts in the past half century. 

With the selection of a jury, the arrangements for 
the competition are now complete, and we trust that 
intending competitors will facilitate the work of these 
gentlemen by forwarding their manuscripts at the 
earliest convenient date. 

—_ = <>—- oo 
THE INVENTION OF THE BESSEMER PROCESS. 

Some further correspondence relating to the inven- 
tion of the Bessemer process has lately appeared in 
the technical press, and as it comes from the pen of 
Mr. Bessemer himself and of one of the contemporaries 
and co-workers of Mr. Kelly, it is of special interest. 
By reference to the presidential address of Mr. Joseph 
D. Weeks before the American Institute of Mining 
Engineers, published in the SUPPLEMENT of April 25, 
it will be seen that among other witnesses quoted 
therein as testifying to having seen Mr. Kelly's ex- 
periments is Mr. John E. Fry, who was at the time 
a foundry moulder at the Cambria Works. Mr, Fry’s 
testimony, as quoted by Mr. Weeks, gives some details 
of the apparatus used by Mr. Kelly, and describes the 
experiments up to the point at which “the pipe was 
shoved down with the blast on,” and “a cover of 
pieces of sheet iron was laid across the top to pre- 
vent the sparks flying too freely.” In his reply to the 
address, Mr. Bessemer complained that Mr. Fry’s 
testimony stopped short at the very point where it 


7%) became most interesting. and he claimed that the 


testimony of the witnesses “would have been in- 
finitely more to the purpose if they had told us some- 


718 | thing about the way in which this metal was taken 


out, in what state of partial or complete solidity it 
was obtained,” etc., and he drew the conclusion that 
‘*the absence of these facts affords very strong cir- 
cumstantial evidence that Kelly never bad produced 


a homogeneous malleable iron, and had never made an 


ingot by his process.” 

The publication of the address, and Mr. Bessemer’s 
reply, caused Mr. John E. Fry to write an explanatory 
letter to Mr. Bessemer, which has been widely pub- 


m™@5\ lished in the English technical press. The letter, 


with Mr. Bessemer’s comments upon it, will be found 
in the current issue of the SUPPLEMENT. 

Mr. Fry, who is now the manager of the Cambria 
Steel Works, states in this letter that the evidence 
which was quoted in the presidential address was ex- 
tracted from some “ personal recollections” which be 
farnished to Mr. Weeks in the course of a two hours’ 
conversation on the subject of the early Kelly experi- 
ments, a conversation which took place at Mr. Weeks’ 
request. In connection with this interview, he fur- 
nished Mr. Weeks with a drawing of Mr. Kelly’s ap- 
paratus mae in 1858, and also with a copy of an arti- 


5 | cle which he had written in 1894, entitled “‘The Bes- 





semer Industry: Johnstown’s Contribution to it.” 
He goes on to say: ‘‘My interview with Mr. Weeks 
gave him vivid personal recollections antagonistic to 
his views. The Grawing proved that, as late as the 
year 1858, Mr. Kellv’s experimentsand ideas had not 
progressed beyond the operation of the ‘finery fire,’ 
and the printed artiele gave what I believe to be the 
very first public announcement of Mr. Kelly’s abso- 
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lute failure to accomplish anything that would give 
ground to his claim of being the inventor of the 
pneumatic process of converting cast iron into its 
malleable products.” He further says of the Johns- 
town publication above referred to, “In it I made as 
plain as circumstances would warrant that Mr. Kelly 
was copying your methods as fully as his limited 
sources of information enabled bim to do, and that 
he was doing only that.” 

The publication of this very timely letter can have 
but one effect as far as the evidence in favor of Mr. 
Kelly’s claims is concerned. It shows that whatever 
other testimony may be adduced in his favor, the 
evidence of the man who was told off by the Cambria 
authorities to assist Mr. Kelly is emphatically against 
him. It is searcely necessary to add that Mr. Fry 
has completely cleared himself of any suspicion of 
giving a distorted or partial statement of the facts as 
far as he knew them. 

It is to be hoped that, with the publication of Mr. 
Fry’s letter, the public has heard the last of this 
long-buried question. It is the great value of the 
testimony of Mr. Fry that has led us to bring it 
again before our readers, coupled with the convic- 
tion that the full testimony will serve to settle any 
doubts which may have been aroused as to the his. 
torical facts connected with one of the greatest in- 
ventions of the century. 

mee ee 
MOLECULAR ANNEALING. 

Thanks to the investigations of Mr. Alexander E. 
Outerbridge, Jr., the ghost of the old theory of the 
erystallization of cast iron under the influence of re- 
peated shocks is “laid” forever. According to this 
gentleman, not only is cast iron not weakened by 
repeated blows, but it ie actually and considerably 
strengthened thereby. Mr. Outerbridge, who is now 
chemist to the William Sellers Company, of Phila- 
delpbia, noticed some years ago, when he was engaged 
in metallurgical work in a car wheel factory, that 
“chilled cast iron car wheels rarely cracked in ordi- 
nary service after having been used for any consid- 
erable time ; if wheels did not crack when compara- 
tively new, they usually lasted until worn out or con- 
demned for other causes.” Although this curious 
fact was noticéd, its real explanation was not dis- 
covered at the timo, the cracking of new wheels being 
attributed to imperfect annealing in the oven. 

In 1894 Mr. Outerbridge had occasion to test some 
east iron bars for the Sellers Company. Before test- 
ing they were placed in a tambling barrel to be 
cleaned, and when they came to be broken in the 
transverse testing machine Mr. Outerbridge * noticed 
with surprise that the average strength of the entire 
series was considerably higher than was usual with 
similar iron mixtares.” A careful inquiry was made 
to ascertain the eause of the difference; but it was 
found that the machine was in good order and that 
the metal was of normal composition. The next step 
in the investigation was to cast twelve bars from one 
pattern and one runner. Six of these were cleaned 
by the tumbler and six with a wire brush. Upon 
breaking the twelve bars in the machine, it was found 
that those which had been subjected to four hours’ 
incessant concussion in the tumbler were ten to fifteen 
per cent stronger than the other bars! Various expla- 
nations were offered and proved by experiment to be 
false, until Mr. Outerbridge suggested that the increase 
of strength might be due to the “ mobility of moie. 
cules of cast iron at ordinary temperature when sub- 
jected to repeated shocks.” This theory was tested 
by subjecting each of six new cast iron bars to 3,000 
taps with a hammer apon one end. When they were 
broken in the machine they showed the same in- 
crease of strength as the bars that had been cleaned 
in the tumbler. He reasonably concluded that he 
had proved bis case, and the engineering world ‘is 
certainly indebted to him for the discovery of a most 
remarkable property of cast iron. 

The details of Mr. Outerbridge’s experiments were 
given in a paper which he read before the Pittsburg 
meeting of the American Institute of Mining Engi- 
neers. He claims that while it is very well known 
that the annealing of castings increases their strength 
by releasing the strains set up in cooling, it is not 
known that “the molecules of cast iron are capable of 
movewent (for they do not touch each other) without 
the necessity of heating the castings, and they can 
thus rearrange themselves in comfortable relation to 
their neighbors and relieve the overcrowding near the 
surtace of the casting; or, in more technical words, 4 
molecular annealing may be accomplished at ordinary 
temperatures which will release the strains in the cast- 
ings, precisely as does annealing by slow cooling in 
heated pits or ovens.” 

In addition to the transverse tests already enamer- 
ated, a series of impact experiments by means of a 
falling weight were carried out. 

“ Six of the 1 inch square test bars, cleaned with the 
wire brush, were broken upon the impact machine by 
dropping the weight from a sufficient height to break 











each bar at the first blow; the six companion bars, 
also cleaned with the brush, were then in turn svb- 
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_cted to blows numbering from ten to fifty each of the 
ne drop weight, falling one-half the former distance, 
,ese blows being insufficient to break the bars, The 
eight was then permitted to fall upon each of these 
ps ip turn, from the height at which the six bars 
-eviously tested were broken on first blow. Not one 
_ broke. Two, three, six, ten, and in one case 
‘teen blows of the same drop, from the same extreme 
-ight, were required to break these bars. In another 
ilar ease the weight was dropped once from the 
mer maximum height. then raised by inches until 
ur more blows, each fall being one inch higher than 
ne last, were delivered before breaking the piece. Sub- 
quent tests gave still greater gains in strength.” 
In conelausion ii was pointed out that “ molecular an- 
aling” differed from annealing in the oven ia that it 
_nuot change the chemical constitution in any way ; 
il it is merely claimed that “every iron casting 
ven first made is ander a condition of strain, due to 
‘ference in the rate of cooling of the metal near the 
irface and that nearer the center, and also to differ- 
nce of section ; that it is possible and practicable to 
-lieve these strains by tapping repeatedly the casting, 
‘ius permitting the individual metallic particles to re- 
rrange themselves and assume a new condition of 
ioleealar equilibrium.” 
it is suggested in conclusion that all castings which 
ure to be subjected to sudden and severe strains in 
.ctual service should never be tested at first up to 
.uything like their fall capacity, This applies tosuch 
castings as steam bammer frames, housings for rolls, 
and possibly to cast steel and all metal castings. The 
influence of shock upon the various forms of castings 
other than iron is now being made the subject of ex- 
periment. 
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Celestial Sights in June. 
BY GARRETT P. SERVISS, 


This is the month of the samwer solstice, In June! 
the sun attains its greatest northern declination, and 
the astronomical summer begins. The event occurs 
about 5 o’clock in the afternoon of the 20th, Eastern 
standard time. In the course of the month the sun 
will cross the Milky Way from Taurus to Gemini. Dur- 
ing the first week the celestial ‘* Bull,” himself invisi- 
ble in the blaze, will carry the god of day upon his 
‘*volden horns.” At the end of the third week the 
sun will be reeeived by Gemini, and at the time of the 
solstice will be elose to the wonderful star cluster 
called M 35. Looking at the noonday sun in the mid- 
dle of the month, it will be interesting to remember 
that Orion, with all his splendors of belt, sword, dou- 
ble stars, clusters and nebule, which made so brilliant 
adisplay during the winter evenings, is now hidden by 
the blue sereen of the atmosphere just underneath 
the place occupied by the sun, and that if the latter 
should be suddenly extinguished, the surprising spec- 
tacle would be presented of the great luminaries of 
winter glittering through the warm summer air. 

The majority of the planets are too near the sun, or 
too inconveniently situated, to be well seen this month. 
Mercury is low in the west, in the constellation Tau- 
rus, just after sunset at the opening of the month, but 
on the 10th it passes between us and the sun, emerg- 
ing asa morning star after that date. 

Venus is alsoin Taurus as a morning star, and at the 
bexinuing is situated about half way between the 
Hyades and the Pleiades. She is moving eastward 
and gradually gaining upon the sun, which she will 
overtake, in the center of Gemini, on the 8th of 
July. After that date she becomes an evening star. 

Mars makes a long excursion through the constella- 
tion Pisces, passing into Aries at the end of the 
month. But, although it rises not long after mid- 
night, it caunot yet be studied to advantage, even 
with the aid of a powerful telescope, because its dis- 
tance from the earth is fully a handred million miles 
greater than when the planet is in opposition. 

Those who wish to see Jupiter during the present 
season must make haste. The great planet is sinking 
rapidly toward the western horizon, and, by the end 
of the month, will set as early as9 o'clock. It is in 
Cancer, moving slowly toward the southeast, but it 
will not pass out of that constellation before disap- 
pearing from the evening sky. I append a few pheno- 
mena of its satellites: 

June 2, 8:36 P. M. Satellite III begins a transit of 
the planet’s disk,—9:05 P. M. The shadow of III en- 
ters upon the disk.—9:06:08 P. M. Satellite IV disap- 
pears in eclipse.—9:25:58 P. M. Satellite 11 reappears 
from eclipse.—June 16, 8:26 P. M. Satellite I begins a 
'rausit of the disk.—9:18 P. M. The shadow of I enters 
upon the disk, 

“turn is still near the star a io Libra, and during the 
'nonth will move slowly westward. It is finely placed 
7 : 'eleseopic observation, crossing the meridian about 
: '. M. in the middle of the month. A singular split- 

~ up of the central bright ring into four parts, 
~parated by exceedingly narrow divisions resembling 
‘nt hair lines, has been lately noticed in Europe. 
‘lar phenomena have been observed in this ring at 
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they are due to recurring variations in the disturbing 
attractions of the planet’s satellites. These new divi- 
sions of the rings are hopelessly beyond the power of 
ordinary telescopes, but Ball’s division, which always 
exists, can easily be seen. 

An excellent opportunity is now presented for seeing 
some of Saturn’s satellites. A good 4 inch telescope, 
under favorable conditions, will sbow five of them. 
The only certain way to distinguish bet ween the satel- 
lites and small stars which may be near the planet is 
to carefully observe their motion from night to night. 
The fainter satellites can only be seen when near their 
greatest elongations from the planet. In order to fa- 
cilitate their recognition I give the approximate times 
of elongation for the five satellites most easily seen, 
beginning with the nearest to the planet. 

Tethys, eastern elongation, June 15, 10:6 P. M.; 
June 17, 7:50 P. M. 

Dione, eastern elongation, June 12, 10:38 P. M.; 
June 23, 9:20 P. M. 

Rhea. eastern elongation, June 1, 9:32 P. M.; June 
10, 10:09 P. M.; June 19, 10:56 P. M. 

Titan will be on June 38 east of the planet; on 
June 7 south, i. e., above as seen with an inverting eye 
piece ; on June 11 west, and on June 15 north. 

Japetus from the beginning of the month until 
the 13th will be seen moving eastward from the 
planet; after the 13th it will approach the planet, 
coming into conjunction with it on the south the ist 
of July. 

Uranus is in Libra, eight or nine degrees east of 
Saturn, but although visible to the naked eye, only 
the trained observer is likely to see it without opti- 
eal aid. A strong opera glass will suffice. Those 
who care to see Herschel’s planet can pick it up in 
this way: Find in Klein’s Star Atias, Map X, the 
little star marked ‘ 22,” and, by the aid of the more 
conspicuous surrounding stars, locate it in the sky. 
Uranus, on June 3, will be just east of ‘ 22,” and 
in the course of the following three or four days will 
pass close to ihe north of that star, moving in a di- 
rection somewhat north of west. <A correct eye will 
easily detect the effect of the motion from night to 
night. 

Neptune, in Taurus, comes into conjunction with 
the sun on the 7th. 

June opens with a waning moon, which reaches 
last quarter on the morning of the 3d. The June 
new moon comes on the morning of the 11th; first 
quarter on the morning of.the 18th,and full on the 
morning of the 25th. The moon will be nearest the 
earth on the night of the 20th and farthest on the 
morning of the 5th. 

Following are the dates of the moon’s planetary con- 
junctions for June: 

Mars on the 5th, Venus and Neptune on the 10th, 
Mercury on the 1ith, Jupiter on the Mth, This con- 
junction will be interesting. It oceurs about 4:12 P. 
M., and with a telescope the observer will be able to 
see Jupiter in full daylight less than a degree south of 
the crescent moon. On the 2ist the moon meets Sat- 
urn, and on the 22d Uranus. 

Taurus, besides carrying the sun this month, will 
gain additional distinction from the maneuvers of the 
three planets, Mercury, Venus and Neptune, which 
will meet and pass (and in the case of Mercury and Nep- 
tune, meet and pass a second time) between his horns, 
Unfortunately, owing to the presence of the sun, these 
planetary conjunctions will not be visible. Their dates 
are: Mercury and Neptune, 14th, 7 P. M.; Mercury 
and Venus, 15th, 2 A. M.; Venus and Neptune, 15th, 5 
A. M.; Mercury and Neptune, second meeting, 30th, 
2A. M. 

The possessor of a telescope will find June presenting 
great attractions among the double stars. About 10 
P. M. in the middle of the month Antares, in the Scor- 
pion, will be well placed east of the meridian, and, 
with a steady atmosphere and keen eye, a 3% inch 
glass may show the minute bright green companion of 
thegreat red star. A4inch, under good conditions, 
is certain to show it. The star / in the Scorpion is an 
easy and beautiful object with the smallest telescope. 
Farther east the Milky Way clusters in Sagittarius, 
and Seutum Sobieskii will be seen rising, and with 
nothing more powerful than a field glass one may catch 
a glimpse of their gorgeous sun swarms. Overhead 
at the same hour will be found the Northern Crown, 
and further east Hercules and Lyra, both crowded with 
beautiful telescopic objects, while dipped in the Milky 
Way below them appears the Northern Cross, with 
the exquisitely colored double Albireo in its foot. I 
have separated the orange and blue components of 
this star with a simple pocket telescope. 


Ruling Diffraction Gratings. 
““Rowland’s grating” is made by ruling parallel 
lines on a concave plate of what is known as speculum 
metal. This metal is an alloy of two parts copper and 
one part tin. The parallel grooves are made with a 
delicately adjusted diamond point. The machine on 
which the grating was made was manufactured after 








“ous times as far back as the days of Herschel. The 
“ost Datural explanation of them seems to be that 


eighteen months’ hard work by Theodore C. 
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versity, from the designs of and by processes in- 
vented by Prof. Rowland, who was constantly at hand 
to direct every movement. This machine is in a 
dark vault under the laboratory. When a “grating” 
is being made, it rans night and day, The vauit is 
locked, and no one is allowed to enter it, for the 
machine is so sensitive that the temperature of « 
human body would disarrange it. When a new dia- 
mond point is being tested, as is now the case, Prof. 
Rowland will permit a few people to visit it. Sir 
William Thomson, the Earl of Rosse, Lord Rayleigh, 
Prof. Ball, Astronomer Royal of Ireland, the late 
Prof. Helmholtz, of Berlin, Prof. Maseart, of Paris, 
and Prof. Lemstrom, of Sweden, are among those to 
whom this courtesy has been extended. The motive 
power of the machine is a hydraulic engine. The 
water is kept at a constant height in a tank near the 
roof, to insure unvarying speed. It is driven by a belt 
attached to a solid brass driving wheel on the machine. 
A crank is turned by the same on the other end of the 
shaft. This crank moves the carriage that conveys 
the diamond point back and forth over the surface of 
the “grating” or plate. This carriage rests on two 
steel ways, which are flat on top and slanting slightiy 
outward, so that there are three points on one way or 
rail on which the carriage rests. These *‘ ways” are 
ground so as to make them as nearly accurate aa pos- 
sible. But they cannot be made perfect, for Mr. Row- 
land tested them with a microscope and found that 
they were ** out”—that is, not exactly perfect—by one 
fifty-thousandth of an inch. He did not attempt to 
improve them.—Appleton’s Popular Science Monthly 
for May. 





i ee _— 
The National Electrical Exposition, 


EDISON’S X RAY EXHIBIT, MOORRK’S ELECTRIC DAY 
LIGHT, PHOSPHORESCENT DIAMOND. 








One of the greatest attractions of this varied and in- 
teresting exhibition has been Mr. Edison’s arrange- 
ment for the examination by every one of the skeieton 
of their own hands by means of the X or Roentgen 
rays. An improvised curtained room about twenty 
feet square is provided, illuminated by two red inean- 
descent electric lights. On a platform in one corner 
is arranged a vertical fluorescent screen eighteen inches 
square of a composition best adapted to be affected 
by the rays, and fixed at a height above the floor of 
about five feet. Behind the screen about eight inches 
is a frame or screen of wood having a square aperture 
of about six inches. Just back of this is the vacuum 
Crookes lamp, or rather Edison's improved lamp. 
Lower down and to one side on « box is a Bunsen gas 
burner casting a bluish light upon the operator stand- 
ing close by in his shirt sleeves. 

The effect on entering the darkened chamber is 
somewhat weird, inasmuch as the blue light of the 
Bunsen burner reflecting from the white sleeve of the 
operator produces the impression that one is observ- 
ing an X ray view of a human arm. 

Back of the operator is the induction coil, and in an- 
other adjoining room is the interrupter. Directly in 
front cf the fluorescent screen on the floor were two 
iron rails, between which the procession of two hun- 
dred or more persons passed two at a time, stopped, 
and were told by the attendant to place their hands 
behind the screen and then to watch as the operator 
turned onthe current. As he did so, the current being 
on perhaps three seconds, the skeletons of the fingers 
were clearly observed. Exit was made at the other 
end of theroom, Each time the current is turned on, 
a miniature fog horn sound is beard all around the 
place. It is reported that a man who bad carried a 
shot in his hand, which could not be located by bis 
physician, was among the procession of persons, and 
instantly saw, when the X raysilluminated bis hand, 
that the shot was between his second and third 
fingers. The opaqueness of gold rings on the finger is 
very marked as compared with that of the bones. 
Half hourly lectures were given iliustrating on the 
secre many curious X ray shadowgraphs. Another 
attraction of interest was Mr. D. McF. Moore’s daylight 
electric vacuum tubes, fitted up m a curtained room. 
The light is so much more diffused than the ordinary 
are or incandescent light that it does not appear to be 
as bright to the eye,but photometric texts, we believe, 
prove it to be so. Many visitors crowded to see this. 
Tiffany & Company, through Mr. George F. Kanz, 
exhibited a peculiar phosphorescent diamond, In a 
darkened chamber, the light of an are electric lamp 
passed through a blue glass lens and was allowed to 
strike the diamond for one or two seconds, It was 
then shut off, and the diamond glowed quite plainly 
in the dark chamber for about four seconds, The 
special fluorescent quality in the diamond causing 
that effect is termed by Mr. Kunz tiffanite. 

One of the singular things missing in the exhibition 
was the absence of any trolley cars, their adjuncts and 
improvements. 





A QUALITATIVE examination of the mineral species 
northupite from Borax Lake, California, shows that it 


is a double chloride and carbonate of sodium and mag- 





Schneider, the machinist at Johns Hopkins Uni- 


nesium. 
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A DUTCH TILBURY. 


where afford abundant evidence that there has been 


The accompanying flustration is from a photograph |a comparatively rapid rise in the land, and that the 


of an old Dutch tilbury of the eighteenth century. We | elevation is still going on. 
1 because of the study it affords | who have paid any attention to the subject, that since 
We are indebted to the| the establishwent of the posts of the Hudson’s Bay 


give it as acuriosity ana 

of ironwork and carving 

Hub for kindly lending us the cut and particulars. 
As will be werved, the ironwork is 

largely made up of flat instead of oval or 

round bars, and the serolls show a nar- 

rowing of the bars to the ends. They 

evidence wuch artistic skill and excel- 

lence. The entire framework of the body 


is elaborately carved, while carvings and 


serolle decorate the woodwork of the 
under carriag The carved spokes and 
hubs evidence skill and originality. The 
scene on the parel would indieate that 

opportunities for their 


artista found 


venias on the vehicles of that day. 
2++oere — 
The Temperature of the Sun, 
Prof. Pasehm has been investigating 
the temperature of the sun, says the Gas 
World. Among recent observers, Rosetti 


eratare up to 10,000° C, 
Le Chatelier 


has found a tems 


by means of a thermupile 


one of 7,600° C. by comparing the absorp- 

tion of solar rays with that of rays from 

a hot object; Wilson and Gray one of 

6.200° C. by balaneing the radiation from 

the san against that from a glowing strip 

of platinum, in a Boys radiomicrometer ; 

Seheiner one between 4,000 ©. and 10.,- 

ooo { by measuring the breadth of the 

magnesium lines in the spectrum. Now 

Pr of Pasch m reckons it by considering 

the wave length of the radiation of maximum energy 
mn sunlicht as inversely proportionate to the absolute 
temperature of an incandescent body: and this works 
out a solar temperature of 5,130° C, 


9,266° Fah. 

~ + om - 
OLYMPIAN TROPHIES. 

neravings of trophies obtained at the 
We 


We present ¢ 
recent revival of the Olympie games at Athens, 


have already give 


. | 
games, as well asa list of the events and the winners. | 


The exhibition and recognition of physical excellence 


in action is the one permanent characteristic common 


to the old athlet 





| 
ven views of the stadium and of the| 


It is well known to those 


Company in the mouths of the rivers around the bay, 





A DUTCH TILBURY OF THE EIGHTEENTH CENTURY. 


200 years ago, there has been an ever increasing diffi- 
culty ip reaching these establishments from the sea. 

On the eastern side the most striking evidence of the 
rising of the land is afforded by the numerous well 
preserved and conspicuous terraces cut in the till and 
other deposits. Near the sea these may be seen at 
various heights, up to about 300 feet, but above this 
elevation the searcity of soft material out of which 
terraces night be excavated renders this kind of evi- 
dence less apparent than it might otherwise be at 
higher levels. 

On this side of the bay one of the best evidences that 


and the new. The simple olive | the elevation of the land is still going on is furnished 
| I have no doubt whatever. 


crown was felt to be a safficient reward centuries ago by the long lines of driftwood which one sees in many 


when the interest in the games was at 
ite height, but 


ite reward 


eur modern ideas of sport 
the 


classic precincts of the stadium; so the 


andl have invaded even 
simple wreath, which is priceless in itself, 
in the vresent instance 
more substantial re The larger 
of the eups was given to Robert Garrett, 


earried with it 


cognition, 


Jr., of Princeton University, for throwing 
the diseus and the smaller for patting the 
shot. The disens shown in the engrav- 
ing is the one actually ased by Mr. Gar- 
rett on April 6, when he threw it 95°6 
feet, defeating the Greek champion, 
Paraskevopoulos, by 744 inches. It is 8 
inches in diameter and about 2 inches 
thick in the center, becoming smaller to- 


ward the edges of wood with 
a brass plate on either side, and it hasan 
The 


ing represents 


It is made 


smaller engrav 


iron rin 
the two medals, 
the face of one and the obverse 


side of the other Each victor 


received one of the medals 
has commemorated the 
of the of the 


games by the jesus of 


Greece 
occasion revival 


Olympian 


an appropriately designed set 
of postage stamps. 

+ oom. - 
Rising of the Laed Around 


HMudsom Bay.* 


In the provinces of Ontario 
amd Quebec it has been found 
by vetoal levelings by Gilbert, 
Spencer and Upham, that the 
old shore lines are not perfectly 


horizontal. but that thev slope 
di- 
reetion at rates varying in differ- 


upward in a northeasterly 


nt regions from one foot to even 


two feet per mile. If this up- 
war slope were continued in the 
same direction to the north- 


eastern extremity of Labrador, 


1.300 miles from Lake Huron, 
the increase in the elevation 
might there amount to 1.000 or 
2 000 feet 

The shores of the bay every- 

* From aper read before the Ceotogteal 
Society of America, by Robert Bell, of the 
Geological Survey of Canada 


The discus used in the gamea. 





BRONZE OLYMPIAN MEDALS, 





Prize for throwing the discus. 
OLYMPIAN PRIZES WON BY ROBERT GARRETT, JR. 


places far above the reach of the highest tides. The 
old beaches on which this wood is plainly seen vecur 
at various levels up to about 30 feet above high tide. 
but the remains of rotten wood may be detected in 
some localities up to nearly 50 feet, above which it has 








Prize for putting the shot. 


disappeared from the ancient shores by long exposure 
to the weather. 

The gravel terraces seen at various ele- 
vations around the coves and upon the 
thousands of small islands along the east 
coast of James Bay are remarkably sharp 
and well preesrved, and almost as fresh 
looking as if they had been formed but 
yesterday. 

Some of the aboriginal geographical 
names around the head of James Bay are 
significant of considerable changes in the 
topography since these shores became 
inhabited by the natives who still oecupy 
them. The large peninsula between 
Hannah and Rupert Bays iscalled Mi- 
nistik-oo-watum, which means woode:! 
island with a cove or hole in it, ministik 
being the Cree for a wooded island, and 
watam for a cove or hole. 

One of the best evidences of the modern 
rising of the land is to be found in the 
beach dwellings of the Eskimos, which 
may be seen at all elevations up to about 
seventy feet. 

Among the historical evidences bearing 
upon this question since the advent of 
the white man may be mentioned the 
fact that in 1610 Heury Hudson, the navi- 
gator, wintered in a bay full of islands on 
the east coast south of latitude 53°. None 
of the bays in this region would now be possible for 
this purpose, showing that a considerable change in 
the level of the sea bas taken place in less than three 
hundred years. 

The officers of the Hudson’s Bay Company are an in- 
teliigent set of men, and their universal opinion, based 
upon lifetimes of observation, is that the land all 
around the bay is rising. The following is part of a 
letter recently received from Mr. Joseph Fortescue, 
lately a chief factor in the Hadson’s Bay Company, in 


‘answer to my request for his opinion on this sub- 


ject: 

‘** Regarding the rising of the shores of Hudson Bay, 
When I was at York Fac- 
tory I heard several Indians ray that the 
sea or tide had retired two miles from 
places they remembered when they were 
young, and my own observations during 
twenty years there would lead me to en- 
tertain the same opinion. When I re- 
visited Moose Factory after nearly forty 
years’ absence I found a great change in 
the appearance of the coast and river. 
Channels which were navigable at all 
times of the tide formerly could now only 
be used at high water.” 

The Fortifications Bill. 

The Fortifications appropriation bill 
passed by the Senate on May 20 carries 
nearly $11,000,000, an increase of about 
$5,000,090 above the amount actually ap- 
propriated by the House. The item for 
new gun and mortar batteries 
was increased by $3,115 000. It 
will be remembered that the 
Fortifeations bill as passed by 
the House appropriated $5,842,- 
387 to be expended outright, 
and gave authority to make 
contracts to the amount of $5,- 
543 276 the total sum covered by 
the two provisions amounting to 
$11,385,618. This is over half a 
million dollars more than the 
sum now voted by the Senate. 
Ono the other hand it must be 
considered that the Senate bill 
gives the War Department full 
license to expend the whole sum 
during the twelve months; and 
looking to the question of fur- 
ther appropriations by the next 
Congress, it is argued that they 
will probably be more generous 
if a new appropriation is then 
asked for outright, than if sach 
a request was preceded by a pro- 
vision for $5,000,000 already au- 
thorized by a preceding Con- 
gress, 

————>e> oa 

Mr. WriiiiAM I. HoRNADAY, 
formerly of the National Muse- 
um, has been appointed director 
of the proposed Zoological Park 
in New York City. 








May 30, 1806. ] 


THE WETHEY PARALLEL CALCINING FURNACE. 
The improved furnace shown in the accompanying 
istration bas been patented by Mr. Arthur Harvey 
Vethey, of Butte, Montana. The object of the inven- 
son is to provide a new and improved calcining or 
<ulphurizing farnace for rapidly and thoroughly de- 
|phurizing ores and other material in a ground, 
ished, pulverized, or concentrated state, and with- 
ot loss or waste of material. The furnace consists of 
vo parallel structures set about eight feet apart, and 
oach baving four floors or hearths opposite to each 
‘her. In the space between the two structures car- 
‘ives are ran which have laterally extending arms 

















THE WETHEY PARALLEL CALCINING FURNACE. 


carrying rakes or plow blades for stirring and moving 
forward the ore lying in each compartment. The main 
outside brick walls are braced and strengthened by a 
stout skeleton structure of channels and I beams 
which serves to carry the load and bind the whole fur- 
nace together. This skeleton frame is one of the ex- 
cellences of this furnace, as it prevents the sagging 
and splitting of the brickwork. The outside walls are 
braced by vertieal channel beams, to which are strong- | 
ly riveted the main horizontal I beams, which pass | 
{row outside to outside of thé while structure, and! 
serve to carry the floors. To prevent their getting un- | 
duly heated, they are inclosed in air spaces. Upon them 
are laid a set of longitudinal three inch I beams upon 
which is placed sheet steel and a layer of brick, form- 
ing the floors or hearths. The inside wall of the fur- 
nace is divided by a horizontal slot for the passage of 
the arms of the plow, the lower half of the wall being 
formed by a channel iron upon which ran the wheels 
of the plow carriages, the upper half being formed of 
an I beam, which is suspended from the main traus- 
verse I beam above, this I beam also carrying the 
inner footing of the arched roof of the furnace. Swing- 
ing doors are provided at the end of each hearth or 
compartment, so that the plow arms can pass into or 
out of the farnace as desired. The carriages with 
their plow arms are drawn across each floor and trans- 
ferred om one floor to the other by means of a pair of 
endless chains which pass over sprocket wheels at each 
end of the furnace. Thus the plow, after passing 
through the top floor, stirring up and pushing forward 
the ore, passes out through the end door and over the 
eud sprocket wheel. It then enters the furnace on the 
serond floor, and so on until the lowest floor has been 
traversed, when it is returned again to the top floor. 
The above mentioned slot in the inner walls of the fur- 
nace is closed by a series of tripping doors, which open 
and close automatically as the plow passes. At the 
far end of each hearth is provided an opening through 
whieh the ore falls to the hearth below, and as the 
travel of the plow on each floor is in the reverse diree- 
tion to that on the floor above, it follows that the ore 
is slowly pushed forward to the final discharge, where 
it is caught by the truck shown in the engraving. The 
heat inlet from the firebox is arranged near the final 








ore discharge and at the side of the furnace as shown, | : 


and the heat travels through the various hearths in a! 
direction contrary to that of the ore, finally passing 
'o the chimney by an outlet situated on the first 
or upper floor, The ore travels about 200 feet from 
the point where it enters the furnace to the point 
where it leaves it. 


\ New Method for Determining the Melting Point. 

In the course of legal analyses, where it became 
‘ecessary to examine carefully very sinall quantities 
' Stearin and other candle material upon pieces of 
‘lothing, and where the quantity of material was so 
~ all that the use of capillary tubes was impossible, 
Von Ledden-Hulseboech (Pharm. Weekblad) devised 
‘he following method: He laid small pieces of the 
‘loth on whieh the fat was detected in a small alumi- 
‘1 capsule, and floated this upon water in a large 
weaker. He then heated this water bath very care- 








Scientific American. 


fully, and suspended in it a thermometer so adjusted 
that only the upper portion of the water affected the 
thermometer. Slowly raising the temperature, he 
kept a close watch on the thermometer and upon the 
grease under examination, and was thus enabled to 
determine with considerable accuracy both its melting 
and congealing points. 





AN IMPROVED SAILING VESSEL. 

An improved form of centerboard and new methods 
in the construction of spars and rigging are shown in 
the accompanying illustration ofa sailing vessel. The 
various devices have been patented by Mr. William 
King, of New Orleans, La. By reference to the illus- 
trations it will be seen that the stability of the vessel is 
increased by providing it with a telescopic centerboard 
which consists of a main centerboard within which isa 
double centerboard, an amidship centerboard carried 
by the double centerboard, and a port and starbcard 
centerboard respectively carried on each side of the 
double centerboard, and within the main centerboard. 
When the boards are dowm to their full depth they are 
supported by lugs at their ends which engage ledges in 
the adjoining boards,and they are raised or lowered 
by cables which are actuated by winches conveniently 
arranged above the centerboard well. When the ves- 
sel is closehauled in a fresh breeze the board is lowered 
to its full depth as in Figs. 1,4, and 5. When it is 


| sailing free all the boards are housed within the well. 


If it is cruising with light sails or with a nearly fair 
wind, one or both of the port and starboard center- 


boards may be used. In this way the lateral plane and 


stability of the vessel may be regulated at will. 

The spar plan and sail plan are also forwned so that 
they may be enlarged or decreased at pleasure. This 
is accomplished by providing the spinnaker booms, 
and the gaffs of the mainsail aud of the spinnakers, 
with auxiliary spars, sliding within suitable rings or 
sockets which are fixed near the ends of said gaffs and 
booms. These spars are adjusted by means of hal- 
yards and blocks, and can be reefed home or run out 
as desired, and a larger orsmailer amount of canvas 
carried. Two spinnakers are used, and the booms are 
pivotally mounted on suitable steps which are placed 
one on each bow of the vessel. The spinnakers are not 
hoisted to the topmast as is usually done, but are pro- 
vided with extensible gaffs, the heels of the gaffs being 
pivotally connected with a band, which is clamped 
upon the mast, asshown in Figs. 2 and 3. This con- 
nection has a universal pivotal movement. Should the 
topmast be carried away, one of the gaffs could be 
swung upinto position and used in its place. These 
gaffs are hung from the topmast by the customary 
halyards and blocks. 

The spinnaker booms are sheeted forward to the 
bowsprit end and aft to the outrigger as shown, and 
when they are vot in use they rest in crutches at the 
eud of the bowsprit. 

By the use of the two separate spinnakers the hand- 
ling of the sails when running before the wind is sim- 
plified, and the dangerous operation of ** gybing” is 
avoided. A stout outriggeris provided at the stern 
upon which the blocks of the main sheet are fastened, 
the long boom being greatly stiffened thereby. 


AN IMPROVED SAILING VESSEL. 
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A RIM CLAMP FOR WHEELS. 

An improved clamp for use in the manufacture of 
the rims or felloes of wheels, which has been patented 
by Mr. Charles Schalles, of Cortez, Colorado, is shown 
in the accompanying illustration. lt consists of a 
body bar, which is T shaped in section, and is pro- 
vided at the middle of its length with a deep, laterally 
extending arch. On each side of the arch a bearing 
surface is formed, which is provided with a hole to re- 
ceive a sliding spindle or pin. Associated with the 
body bar are two clamps or yokes, at one end of 
which are provided adjusting screws, which termin- 
ate in flat swiveling heads or bearing plates. The 
outer end of the yoke carries a spindle, whieh projects 





A RIM CLAMP FOR WHEELS. 


inwardly and lies in the same axis as the abeve-men- 
tioned adjusting screws. Upon this spindle is ar- 
ranged a lock lever, and the adjacent faces of the 
lever and the clamping yoke are formed spirally, so 
that when the lever is thrown over across the yoke, as 
seen in the illustration, it will cause the lock to travel 
in the direction of the adjustment screws, aud so exer 
cise a clamping action upon the bearing surfaces of the 
body bar. In applying the clamp the lock levers are 
thrown back and the body bar is placed across the joint 
so that the abutting ends of the rim will be directly op- 
posite the laterally extending arch, The bearing plates 
are brought snugly up against the opposite side of the 
rim, and the clamp is then tightened by turning the 
cam levers into the position shown in the cut. By 
this device the abutting ends of the rim sections may 
be accurately trimmed with a saw, for being rigidly 
held in position they cannot twist and bind the saw 
The invention is also capable of attachment to wheels 
of different widths, and it provides a means for lock 
ing the clamps independently, so that one section may 
be loosened and allowed to assume its proper position 
relative to the clamped section, thus facilitating in- 
spection of the joint. 
Ye ee 
The Appellate Justices Decide Against the 
Broadway Tunnel Scheme, 

The question of rapid transit for New York City has 
taken one step forward, or backward, according as the 
citizens may individually regard the recent raling of 
the justices of the Appellate Division of the Supreme 
Court against the proposed tunnel beneath Broadway, 
New York. The Broadway scheme as submitted by 
the Rapid Transit Commission and indorsed by the 
Supreme Court Commission is vetoed with unusual 
emphasis, and the decision is one from which there is 
no appeal. The ruling states that “the most serious 
question is that of cost,” and it dwelis upon the fact 
that ‘after all the investigation which the Court 
Commissioners made upon the subject, they were 
entirely unable to come to any conclusion as to tire 
probable expense ;” and it points out that the 
cost of construction in any case would pass the city’s 
debt limit. : 

The public will now turn naturally to the late prop- 
osition of the elevated roads as affording the only 
immediate prospect for enlarged transit facilities, It 
is the intention of Mayor Strong to submit the pro- 
posals of Messrs. Gould and Sage for an extension and 
enlargement of the facilities of these roads to the 
Rapid Transit Commission, and it is to be hoped that 
the scheme will be indorsed and pushed through io 
completion at an early date. It would appear to be 
the general sentiment that an underground system 
of transit is only to be regarded in any case as a 
“dernier ressort ;” but while the sentiment is rea- 
sonable and strong, we think that the statisties of the 
city’s growth give reason to believe that we shall be 
driven to this extremity sooner than is generally 


supposed. 


Two trees, 125 feet from each other, at Gainesville. 
Ga., were recently struck and shattered by a single 
bolt of lightning. 
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Scieace Notes, 

In the ocean, at a depth of 500 feet below the surface, 
the sun bas an illuminating power about equal to the 
light of the fail moon. 

Dr. Behring has donated the 25,000 frances he received 
from the “Albert Levi” prize to establish a fund for 
sero-therapeutic research, 

The deaths from alcoholism in Sweden amount to 90 
per thousand. This is the highest rate in the world, 
says the Medical Record 

The German Ewperor has had his left arm “ skia- 
graphed” preparatory to an operation which is expect- 
ed to give him partial if not complete use of the now 
useless mem ber. 

It is reported in the British Medical Journal that 
those working with the X raysare likely to suffer from 
a variety of skin affections said to be similar to the re- 
sults of sunburn. 

The Medical Society of Berne has inaugurated a plan 
tor the suppression of press notices of suicides, as it 
has been ooserved that epidemics of suicides, so call- 
ed, come from “suggestion,” aequired through print- 
ed acconnts of them. 

A peculiar of rabies has oceurred in Cheshire, 
England. A biack retriever last September bit eight 
cows, and after being killed proved to be mad. The 
cows showed no sign of madness, but two of them 
gave birth to calves which undoubtedly died of rabies. 

Observations taken during the second half of 1895 at 
the observatory of the Roman College by Tacchini 
show that during this period sunspots have continued 


‘ase 


to decrease with asecondary minimum in November, 
when days without sunspots were observed. The pro- 
tuberances have shown very little change during 1895. 

A curious property of potassium urapy! sulphide has 
been reported to the French Academy by M. Becquerel. 
When this substance 
emits rays which last a long time—more than 160 hours 
ceases, which pass through 


excited to phosphorescence, 

after phosphorescence 
paper, aluminum and copper, and which discharge 
electrified bodies like the Roentgen rays. 

The discomfort produced by crowded, ill-ventilated 
rooms, in persons not accustowed to this condition of 
is not due to the excess of carbonic acid, nor to 
bacteria, nor, in most cases, to dusts of any kind. The 
such discomfort, though not the 


things 


two great causes 
only ones, are excessive temperatures and unpleasant 
Drs. J. 8. Billings, 8S. Weir Mitchell, and D. 
H. Bergen in Smithsonian Contributions. 
Thejresearclies of M. Moissan show that yttrium forms 
the formula C.Y. It oceurs in transpar- 
by cold water, with forma- 
tion of a gaseous mixture rich in acetylene, and con- 
taining methane, ethylene, and a small quantity of 
hydrogen. Thorium forms a crystalline and 
transparent carbide, C,Th, which is also decomposed 


om ke re 


a carbide of 
ent crystals decomposabk 


also 


by water, producing gaseous carbides, poorer in acety- 
lene, but richer in free hydrogen. 

Mount Mauna Loa, in the Sandwith Islands, was in 
violent eruption at 7 o'clock on the morning of April 
2). The fountain of lava, flame, and ashes on the 
summit of the mountain was estimated by observers 
et Hilo as 4,000 feet high. The light was so brilliant 
that it was seen from Lahama, 110 miles away, the 
next night, and the glow was seen at Diamond Head, 
180 miles distant. This indicates an eruption of the 
wreatest marnitade, 

The first edition of Prof. C. A. Young’s work on 
“The San,” published in 1881, mentions twenty-one 
elewents as having been detected by the spectroscope 
in the san. In all of these 860 lines had been identi- 
fied. The new edition of Prof. Young’s book states 
that Prof. Rowland has row compared sixty elements 
with the solar spectrum, and established the existence 
of thirty-eight of them in the sun, being doubtful in 
regard to eight of the others. Of iron lines alone he 
has identified more than two thousand. 

M. Moissan, in France, bas analyzed specimens of 
opium as used by the Chinese, says Knowledge, and 
finds that the smoke is formed of volatile perfumes 
and asmal! quantity of morphine. It is the Jatter 
whieh the phenomena sought by opium 
emokers, and it is said that they do not appear to find 
more iil effects from the practice than most tobacco 
smokers, provided that they nse the preparation known 
of quality. The commercial 
quality of opium is, however, very different, and the 
inferior sorts when decomposed by heat produce vari- 
ous poisonous compounds. 

Au egg of the now extinct great ank was recently 
sold in London for 160 ,uineas, although the shell 
was slightly cracked. So rare and consequently so 
valuable are these eggs that each one has a history. 

‘he one in question was purchased in 1841 from Fred- 
erick Schultz, of Dresden. In the Newcastle Natural 
History Museom, which possesses one of the finest 
collection of sea birds in Great Britain, the curator 
keeps in a locked drawer what appears at first sight to 
be a large number of great auks’ eggs. But only one 
is a real specimen, the rest are chalk or plaster models 
of other existing treasures, and so good are the imita- 
tions that ooly a practiced eye can detect the real 
from the sham, handling being, of course, prohibited. 
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Scieutific American. 
THE THIEF AND DETECTIVE PUZZLE. 

The puzzle shown in the accompanying cut has 
been patented by Mr. Osear Beisheim, of New York 
City. It consists of a shallow box, which is divided by 
thin partitions into a series of streets and squares, whose 
arrangement will be seen in the illustration. All the 
partitions are perforated to allow passage from one 
street or square to another, the perforations being of 
two sizes to match the sizes of two balls which are sup- 
| posed to respectively represent a detective and a thief, 
the thief being able to traverse all the streets and 
openings, the detective being restricted to movement 
in a predetermined Jpath. Within the side street, on 
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THE THIEF AND DETECTIVE PUZZLE. 





one side of the box, two coverts are arranged, having 
perforations in the roofs, through which the thief only 
will pass, and within the side street on the opposite | 
side is provided a spring keeper, adapted to cover and | 
retain the detective. A money vault or safe is sup- 
posed to be located in the central square. The box is 
provided with a glazed top, which allows all of the in- 
terior to be seen, except the four side streets, The 
puzzle is handed to the player with the thief inside 
the covert and the detective held by the keeper. To 
solve it he has to start the thief on his way to the 





bank, and set the detective after him in pursuit. This 
is done by inverting the box, when the thief will roll 
out of the hole in the covert, and by slightly raising | 
the corner ot the lid, which will release the keeper | 
and permit the detective to roll into the street. To} 
solve the puzzle, the player must now bring the thief 
and the detective together in the central square or 
bank. 


———— a> + @ ee :—si— 
IMPROVEMENTS IN CROOKES TUBES. 
BY ©, ©. HUTCHINS AND F. C. ROBINSON, BOWDOIN COLLEGE. 

Daring the lastgtwo months every college, bigh 
school and private individual that could procure an 
induction coil and a Crookes tube has been making 
pictures of hands, coins, keys and such things in end- 
less variety. 

At Bowdoin College a long series of experiments has 
been in progress with a view to improving the tubes. 

We have made and tested every shape and variety 

















MADE WITH ONE-HALF SECOND EXPOSURE THROUGH 
PLATE HOLDER. 





that seemed to give any promise of success, and are 
convinced that the ordinary spherical or bulb form is 
about the worst possible, while a comparatively small 
tube has so far given the best. results. 

The window intended for the passage of the rays 
must be as thin as possible, becanse glass, as is well 
known, is more or less opaque tothem. At the same 


time it mast be thick enough to bear the pressure of 
the atmosphere when the tube is exhausted. 

Of all the forms of tube that we have tried, the one 
shown in the annexed diagram is the most effective. 
Here the anode, C, is an inclined plate of thin plati- 








nom. This is placed at or beyond the focal point of 
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the cathode, A. This piece of platinum becomes rej 
hot, and is, as far as can be judged, the source of the 
ray. It isa curious fact that the anode, C, if made 
in the form of a thin plate, may nearly fill the tube 
without in any way obstructing the passage of the 
rays out atthe bulb. The bulb is filled with an in- 
tense green fluorescence, and sparks c2an be drawn 
from it by approaching the finger. 

Not only do these tubes give remarkable results in 
the way of intensity of rays, but also extremely fine 
definition. 

The cellular structure of the bones is clearly 
brought out and the course of the tendons can 
be traced along the arm. Gocd pictures of the 
bones of the fingers can be obtained in from 
five to thirty seconds, and of the hand and wrist in 
from one to ten minutes. 

Mr. Edison, in the current number of the Century, 
states that a good tube should give a distinct impres- 
sion upon the photographic plate through eight inches 
of pine in fifteen minutes. 

We have photographed metallic letters through ten 
inches of pinein five minutes; while such objects as 
keys and coins can be satisfactorily done in one-tenth 
to one second through the slide of the plate holder, 
using only the ordinary induction giving a five or six 
inch spark. 

With the fluoroscope the bones of the arm, leg, eic., 
ean be minutely examined, and clear light obtained 
through the trunk and chest. 

(The pictares to which reference is made show the 
texture and cellular structure of the bones, and are 
remarkable for sharpness and clearness. They are 
far in advance of the usual X ray silhouettes, and we 
regret that the distinctive features could not be re- 
produced in half tone. In response to our query as to 
the ability of the tubes to retain their efficiency, Prof. 
Hutchins informs us that ‘‘if the vacuum becomes 
too high by use, it is only necessary to heat the tube 
a little.”"—Eps.] 

ST 
Signs Among Savages. 

If no serious writer tells of a people actually 
dumb, plenty even at this time assert that there are 
races which cannot converse among themselves with- 
out the assistance of gestures. We hear of them east 
of Cape Palmas, in Tasmania, Ceylon, Brazil, South 
Africa, North and South America, and upon excellent 
authority. But confirmation of the report does not 
arrive in such volumwé’as we sliould expect at the 
present day, when thoughtful and observant travelers 
swarm in every quarter of the world. The most strik- 
ing case is that of the Arapahoes, because it bas the 
guarantee of Sir Richard Burton, not because it is 
most impressive in itself. He says that these red 
Indians must rise and sit by the camp fire when they 
wish to talk at night, or nfust kindle a fire for the pur- 
pose. But Burton could not possibly have been 
speaking of his own knowledge, for he spent a very 
short time—six weeks, if we remember right—in gal- 
loping through “the plains.” His account of all such 
matters as this must have been hearsay. But there 
is no doubt that many savages would be embarrassed 
if they could not assist the transmission of their ideas 
by gesture. One could hardly fancy a Bushman talk- 
ing without grimaces and motions at every syllable. 
But the serious interest of gesticulation lies in the 
identity or the difference of its forms in various parts 
of the world. Such strange and unaccountable resem- 
blances have been noted among races as far remote 
from one another as could be, and so many of them 
appear in deaf mutes of civilized Europe that one may 
almost be tempted to think mankind had a natural 
language after all, but one—or perhaps two—of ges- 
ture, not speech. It may be confidently assumed that 
some earnest and laborious student will go into this 
subject thoroughly one day; perhaps he is now at 
work. It would be his task to gather lists of signs 
used by divers people, and compare them. Burton 
collected some; a vast number of travelers record a 
few. Dr. Tyler bas noted many which coincide with 
those used by deaf and dumb persons—either their 
own individual discovery or adopted into their system 
of education. Thus he found that the signs for hiding, 
seeing, mother and sister, yes and no, truth and lie, 
food, think, trade, day, ete., recorded by Burton 
among the red Indians, were quite intelligible to deaf 
mute ehildren in Berlin, where his studies were made. 
This is most extraordinary, if one think of it. And he 
gives some practical illustrations upon the authority 
of American experts. A native of Hawaii was taken 
to an asylum, and forthwith began to “chatter” volu- 
bly, telling the inmates all about his country and his 
voyage. A Chinaman who could speak no language 
bat his own had fallen into a state of melancholy. 
Introduced to a number of deaf and dumb children, he 
became quite vivacious, talking and answering. And 
we have a letter from a deaf and dumb boy taken to see 
some Laplanders. He spoke to the woman by signs, 
“and she understood me. . . . She did not know we 
were deaf and dumb, but afterward she knew, and then 
she spoke to us about reindeer and elk, and smiled at us 
much.”—London Standard. = ; 
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(HE MANUFACTURE OF GUNS AT THE WASHINGTON 
NAVY YARD. 

The modern built-up breech loading rifle for service 
1) land and at sea has developed into a very com- 
,lieated stractare, requiring the highest degree of 
,echanieal skill and perfection of tools for its con- 
+ruction. While the rale has been for foreign govern- 
vents to depend largely on private or ostensibly 

-ivate concerns as manufacturers of their ordnance, 
he United States government have embarked with 
reat snecess upon the business of manufacturing its 
wo guns, both for army and navy use. Army guns 
re assembled at Watervliet Arsenai, near Troy, New 
ork, and guns for the navy at the Washington, D. C., 
Vavy Yard, At these establishments the forgings for 
‘he tubes, jackets, hoops and other parts are received 
ough finished aud oil tempered from the forges, 

hich make them under government supervision. 
‘he rest of the operation is done by the government. 

The guns for navy and for army use follow essen- 
tially the same lines of construction and the tools used 
in their manafacture are largely identical. Our illus- 
tration shows the great 16 inch gun lathe at the Wash- 
ington Navy Yard, a typical piece of its class and built 
by the William Sellers & Company, of Philadelphia, 
Pa. The lathe is used for two essentially different 
purposes, the one for turning the outside surfaces of 
the different parts of the gun, in which role it operates 
as an ordinary lathe does; the other operation is the 
boring and reaming of the interior of the different 
pieces of the gun. The interiors are attacked by tools 
carried on along boring bar, which tools are of the 
drill or reamer type. The rifling, a special operation, 
is analogous to planing. 

The lathe bed is divided into two parts. One carries 
the headstock, tool carriages and steady rests; this 
portion is 73 feet 10°4 inches long, 9 feet wide and 2 
feet deep, made in two sections bolted and keyed to- 
gether. On this bed are executed all the external 
turning operations, In prolongation of this bed comes 
a second or narrower part, which carries the boring bar. 
This part is 54 feet 5 inches long, 5 feet 2 inches wide 
and 2 feet deep. To give an idea of the size of the 
headstock, the dimensions of the main spindle may be 
cited. Its front bearing is 20 inches diameter, its rear 
bearing is 14 inches diameter, and the distance bet ween 
the bearings is 6 feet 9 inches, 

The spindle is driven by an 8 inch belt, working on 
a7 step pulley, whose diameters range from 20 to 60 
inches. The center of the main spindle is 4 feet above 
the bed. A fixed screw extends along the length of 
the headstock section of the bed. Each of the two tool 
carriages carries a long nut which works on this screw. 
Parallel with the screw are two square shafts, which 
are rotated from the headstock. These shafts operate 
the nut, and, according to which one is thrown into 
gear, the carriage is fed slowly as the tool is cutting or 
is rapidly traversed back to the beginning of its work. 
The square feed shaft also feeds the cross slide. By 
changing the gears on the carriage, the ratio of lon- 
gitadinal and cross feeds can be modified so as to get 
nearly 100 different tapers with simultaneous feeding, 
and, by extra gears, the ratios may be varied almost 
indefinitely. The swing of the lathe is 70 inches over 
the carriages. 

Four steady rests for the following diameters are 
provided}: 61 inches, 54 inches, 40 inches and 27 inches. 
By a coupling bar a steady rest can be attached 
to a carriage so as to be traversed or shifted as re- 
quired, 

The tailstock spindle is 14 inches in diameter and 
has a steel center 8 inches in diameter. Back of the 
tailstock is the boring bench, which carries the bor- 
ing bar on a fixed rest at the front end of the bed, and 
on three slide rests distributed along it. A very in- 
genious feature of the boring mechanism provides for 
the rotation of the boring bar in the opposite diree- 
tion to that of the gun, so that the boring rate is in- 
dependent of the turning rate, it being understood 
that, as usual, the rotation of the gun effects the bor- 
ing. Thus boring and turning can be simultaneously 
carried on upon the same piece. 

A 16 inch gun consists of a number of distinct pieces. 
Its basis is a tube the full length of the guo. This 
tube is first placed on the lathe and brought up to its 
proper position between centers in order to allow for 
any possible warping. It is now bored, there being 
perhaps as much as half an inch of metal to be removed 
during the boring operation. The finish reamings 
are given with a reamer consisting of a stock whose 
head carries a block of hard wood soaked in oil, turned 
to shape and provided with steel cutters. By these 
tools the bore of the gun is perfected. Before the 
final finish reaming the tube is turned on the outside. 

In this operation the gun is supported at some inter- 
‘nediate point with steady rests, for whose operation 
seats are turned upon the exterior of the gun. One of 
‘hese steady rests, with its block bearing surfaces, is 
‘cen prominently displayed. The surface is first rough 
'urned to within about 0°03 of an inch of the shrinkage 

‘ameter, The final turning is given with a square 
tosed tool about an inch wide, and here the atmost ac- 
<uracy must be observed, no variation exceeding 0003 
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of an inch being tolerated. Over the inner tube is 
shrank a heavy tube which is terined a jacket, and a 
number of other tubes superimposed and rabbeted at 
the ends, termed hoops. Each one of these is prepared 
on the same lines as jast described for the tube, each 
one being accurately bored and reamed and its ex- 
terior turned down with the greatest exactness. For 
hoops and jacket the general principle is followed that 
boring and finishing the interior surfaces precedes the 
final turning of the exterior or shrinkage surfaces. 
The hoops and jacket are a little less in interior dia- 
meter than the exterior diameter of the cylinder which 
they are to embrace, about a hundredth of an inch 
shrinkage per linear foot of diameter being allowed. 
To put a hoop in place, the part destined to receive it, 
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Notice, 
A premium of $250 is offered by the Screnrivic 
AMERICAN for the best essay on 
THE PROGRESS OF INVENTION DURING THE PAST 
FIFTY YEARS. 
This paper should not exceed in iength: 2,800 words. 
The above-mentioned prize of $250 will be awarded 
for the best essay,and the prize paper will be pub- 
lished in the Special 50th Anniversary Number of the 
SCIENTIFIC AMERICAN of July 25, A selection of the 
five next best papers will be published in subsequent 
issues of the SCIENTIFIC AMERICAN SUPPLEMENT at 
our regular rates of compensation. 
The papers will be submitted for adjudication to a 
select jury of three, consisting of — 





which may be the interior tube or may be the partially 
hooped gun, is set up on end in a special centering pit 
near the furnaces. The hoop is heated in a furnace 


whose fuel is raw petroleum actuated by a blast. As 


the piece gets hot its diameter is constantly tested by 
means of a species of interior calipers termed a fixed 
star gage. As soon as it has become large enough it is 
lifted out of the furnace and is lowered into place over 
the vertically supported gun. These operations are 
rendered very easy of accomplishment by the very 
perfect system of cranes employed. 

The gun is again put in the lathe chuck, and sup- 
ported by steady rests and prepared fora new hoop. 
In this way it is gradually built up. It is to be observ- 
ed that the shrinkage surfaces are left as they come 
from the squarenosed tool in the lathe. They are 
not touched with the file or emery paper. The shrink- 
age operations slightly diminish the bore, indicating 
what a tremendous power is exerted by the hoops, and 
necessitating a tinal finish reaming of the bore before 
rifling. 

When all the hoops are in place the exterior of the 
gun is turned in the lathe to its final shape, and then 
it is gone over from one end to the other with files in 
the hands of the workwen as it turns in the lathe, so 
that its exterior surface leaves the shop as perfectly 
hand finished as any piece of fine machinery. 

The interior has to be bored and reamed out to pro- 
vide an enlarged powder chamber at the breech end. 
In the 12 inch gun this is about 6 feet long and about 
2 inches larger in diameter than the bore of the gun. 
Then a conical slope 18 inches long comes between the 
forward end of the powder chamber and the bore of 
thegun. Thisisnotall. Toenablea projectile to enter 
the bore and for its packing rings to fill the grooves, 
what is termed the forcing slope must be bored out. 


Prof, R. H. Thurston, Corne!! University. 

Judge A. P. Greeley, Washington. 

Prof. R. 8. Woodward, Columbia University. 

Rejected MSS. will be returned when accompanied 
by a stamped and addressed envelope. 

Each paper should be signed by a fictitious name, 
and a card bearing the true name and the fictitious 
name of the author should accompany each paper, 
but in a separate sealed envelope. 

All papers should be received at this office on or be- 
fore June 20, 1896, addressed to 

Editor of the ScrENTIFIC AMERICAN, 
361 Broadway, New York. 
stitial Bite * 
Longevity of Animals, 

The Literary Digest translates the following from 
the Journal d’Hygiene: Man lives to all ages, but in 
the animal kingdom, on the contrary, the duration of 
| life is almost exactly equal for ail individuals of the 
'same species. But we can know with exactness the 
real duration of life only for animals in servitude; we 
| do not know whether it is the same in the savage state. 
| Rabbits and guinea pigs live 7 years; squirrels and 
hares, 8: cats, 9 or 10; doys, 10 or 12; foxes. 14 to 16; 
}eattle, 15 to 18; bears and wolves, 20; the rhinoceros, 
125; the ass and the horse, 25 to 30; the lion, 30 to 40 (a 
lion in the London Zoological Gardens reached the 
age of 70 vears); the camel, 40. The length of life of 
the elephant is uncertain ; according to Aristotle, Buf- 
fon, and Cuvier, it lives two centuries : some authors 
|say even four or five. After his victory over Porus, 
| Alexander consecrated to the sun an elephant that 
had fought for the Indian monarch, and gave it the 
name of Ajax; then, having attached an inscription 
to it, he set it at liberty; the animal! was found 850 
years later. The ancients attributed to the stag a 





























This consists in a very slight enlargement of the bore, | fabulous length of life, but Aristotle observes that 
with a very slight taper at the breech end, over a! what is reported on this subject has no good founda- 
distance of some 4 feet in the 12 inch gun. This. tion. Buffon says that the stag takes 5 or 6 
increases the bore at the rear end of the forcing slope years to attain full growth and should live seven times 


a little over 0°05 of an inch, reducing, of course, to zero | 


at the forward end. The complicated breech mechan- 
ism has to be provided for by the cutting of the inter- 
rupted screw, the gun has to be rifled and at last is 
complete. 

It is needless to say that throughout the most severe 
inspection is exercised. The bore of the finished piece 
is calipered by a very ingenious apparatus termed the 
star gage, which reads to 0°001 of an inch by vernier. 
With this instrument readings are taken for every 
inch of length of the gun and in two or three series, so 
that 400 or more star gage readings are regularl~ re- 
corded for every large gun. The interior is subject- 
ed also to ocular observation by means of an inclined 
mirror and an incandescent light, which is passed 
through the gun and enables every particle of its 
interior to be carefully observed. 

An Indication of Foul Air. 

In the Zurich industrial exposition, says Gaea (trans- 
lated by the Literary Digest), au air tester is exhibited 
which shows whether and in what degree the air in a 
workshop is contaminated. The apparatus consists 
of an airtight closed glass vessel filled with a red 
fluid. Through a glass tube that dips into the liquid 
and is bent at the top, a drop falls every one hundred 
seconds on a Gord that hangs beneath and that is 





this period, that is, 35 or 40 years. 

Though precise observations are wanting, we know 
that fishes, especially the large species, live a very long 
time. According to Bacon, eels reach 60 years. Carps 
have been known to live at least 150 years, and they 

then seemed to Buffon as lively and agile as ordinary 

carp. Dolphins, sturgeons, and sharks live more than 
‘a century and attain huge size. Pikes have been seen 
| weighing 1,000 pounds, which indicates a very long 
existence. A pike caught at Kaisers-Lautern in 1497 
' was 19 feet lonz and weighed 350 pounds; it bore in its 
gills a copper ring with an inscription stating that it 
had been put in the pond of Lautern by order of the 
|Emperor Frederick Il, that is, 261 years before 
Whale fishers have exterminated the buge whales of 
the polar seas; those that were formerly met with 
were of prodigious dimensions, It is supposed, with 
some probability, that they live several centuries and 
that they may even reach an age of 1,000 years, 

On the other hand, we meet another class of ani- 
mals whose passions are lively, whose vitality is very 








active, and who still live a long time—we mean birds, 


But it is not known with any degree of precision how 
long these live, except that their longevity is great. 
We see the same swallows returning to their aceustom- 
ed nest for a considerable number of years. An eagle 


' died at Vienna at the age of 108 years. According to 


somewhat stretched by a weight. The fluid from | Buffon, the life of the crow is 108 years, and no obser- 


which the drop comes has the property of changing 
its red color to white by the action of carbonic acid. 
The more carbonic acid there is in the air, the quicker 
this change in color takes place. If the air is very 
foul, the drop becomes white at the upper end of the | 


vation authorizes us to attribute to it, with Hesiod, 
1,000 vears. A paroquet, brought to Florence in 1633 
by the Princess Provere d’Urbin, when she went there 
to espouse the Grand Duke Ferdinand, was then at 
least 20 years old and lived nearly 100 more. A natura- 








cord, while the change of color corresponding to a list whose testimony cannot be doubted, Willoughby, 
slight proportion of carbonic acid does not take place had certain proof that a goose lived a century ; and 
till the drop has run farther along the cord. The, Buffon did not hesitate to conclude that the swan’s 
exact condition of the air can be ascertained by ob- | life is longer yet; some authors gave it two and even 
serving a scale that is placed alongside the cord and three centuries. Mallerton possessed the skeleton of a 
that is divided into convenient parts, bearing the swan that had lived 307 vears. This is quite enough 
designations, “extremely bad,” “very bad,” “passa-|to prove that among the larger animals, and also 
ble,” “pure.” This is surely a very usefal device, and | especially among birds, the duration of life, relatively 
should be found in every factory, every workshop, and to their bulk and height, is very long; it is, on the 
every place where persons are crowded together. contrary, very short with insects; many of these live 

--e-o less than a month, rarely a few years, while the life of 


Tnx Electro-technical Institute of Darmstadt, Ger- the ephemerids is but 7 to 12 hours, and in this brief 
many, has received about $100,000 from the government space they accomplish the principal functions that 
for the purchase of new ground and for the enlarge-| nature requires of organized bodies—they are born, 


ment of the buildings. reproduce, and die. 











. cultivated his powers of obser- 
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EDWARD JENNER, M.D., AND THE VACCINATION 
CENTENNIAL, 


BY JOSEPH MH. BUNT, M.D, 

The English town of Berkeley, in the County of 
Gloucester, is not only noted for its famous cheese, 
known as “Double Gloucester,” and for its castle, 
which was the scene of the barbarous murder of Ed- 
ward II, but also for having been the scene, a hun- 
dred years ago, of the first vaccination, and thirty- 
five years previous (1749) the birthplace of its dis- 
coverer, Edward Jenner. 

The important matter was first communicated by 
its diseoverer, in the following letter to a friend : 

‘Dear Gardner: As I promised to let you know how 
I proceeded in my inquiry into the nature of that 
singular disease, the cowpox, and being fully satisfied 
how mach you feel interested in its success, you will 
be gratified in hearing that I bave at length accom- 
plished what I have been so jong waiting for, the pass- 
ing of the vaccine virus from one human being to an- 
other by the ordinary mode of inoculation. 

“A bov of the name of Phipps was inoculated in 
the arm from a pustale on the hand of a young woman 
who was infected by her master’s cows. Having never 
seen the disease but in its casual way before, that is, 
when communicated from the cow to the hand of the 
miiker, I was astonished at the close resemblance of 
But now listen to the most delightful 
part of the story. The boy has since been inoculated 
for the smallpox, which, as I venture to predict, pro- 
I shall now pursue my experiments 
Believe me yours very sin- 

EDWARD JENNER.” 


the pustules. 


duced no effect. 
with redoubled ardor. 
cerely, 

Berkeley, Jaly 19, 17964. 

This is the event the centennial of which is just 
now being celebrated in all parts of the world. In 
Russia-a life of Jenner and a medal is to be issued ; in 
Berlin the medical profession will issue a medal; and 
in Bristel. England, they are celebrating the centen- 
nial by aequiring for the city the famous Mockler col- 
lection of Jenner relies ; while in this country, Baiti- 
more, Newport, the State of Pennsylvania, represented 
by ite health board, and State Medical Society, met 
at Marietta, on May 22, to celebrate the discovery. 

in the city of Brooklyn the medical profession held 
a banquet on the I4th inst.; there were orations by 
Bishop Potter, Provost William Pepper, M.D., of the 
University of Pennsylvania, Prof. William Welch, 
M.D., of Johns Hopkins University, and others, be- 
sides issuing an ornate bronze medal, a picture of 
which is shown. The bronze medal struck by the 
Medical Society of the County 
of Kings was made from an old 
print of Dr. Jenner. The print 
was covered with mica and 
divided off into squares in the 
manner shown in the small en- 
graving. The lirge portrait of 
Dr. Jenner is from a rare Ger- 
man print.* 

Of Edward Jenner, the im- 
mortal discoverer of vaccina- 
tion, a writer has said: *‘ Among 
all the names which ought to 
be consecrated by the gratitude 
of mankind, that of Jenner 
stands pre-ewinent. It would 
be difficult, we are inclined to 
say impossible, to select from 
the catalogue of benefactors to 
buman nature an individual 
who has contributed so largely 
to the preservation of life and 
to the alleviation of sufferings.” 

He was the son of an English 
clergyman, and he says of him- 
self: “ { have been the only one 
of a leng line of ancestors and 
relatives who waa not educated 
at Oxford.” And it may be due 
to that fact that he eariy 


vation in the stady of nature 
among his native meadows in- 
stead of the classic halls of a 
university, that his faculties of 
observation and induction were 
developed instead of those of 
erudition and speculation, The 
other great factor in the de- 
velopment of this man and his 
great discovery was the fact that 
he, at the age of twenty-one, be- 
came the pupil and assistant of 
John Hunter, in whose house he 
resided for two years. This was 
a fortunate crisis in Jenner's 
life; the spark of observation 
was latent in his mind, and 
Hunter sapplied the friendly 


* The print and medal which we repro- 
duce are from Dr. Hant’s collection of Jen- 
ser portraite and medals. Ey. 
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breath. The friendship at that time formed continued 
through the remainder of Hunter’s life, and it is note- 
worthy that the first to describe the pathology of 
angina pectoris as a disease of the coronary arteries 
was Jenner, whose studies were incited by the saffer- 
ings of his honored preceptor from the disease which 
terminated his life, and whose coronary arteries were 
found in the condition that Jenner had predicted. In 
his earlier days Jenner was somewhat known as a poet, 
and his poem on the “Signs of Rain” has been fre- 
quently reprinted, and shows accurate observation of 
the phenomena of nature. 





As a naturalist be was even better known, and a 
number of his papers had been well received and pub- 
lished in the Transactions of the Royal Society. That 
on the influence of the earthworms and their influence 





ws 
METHOD USED IN 
MAKING THE 
JENNER MEDAL. 





JENNER MEDAL. 


in breaking up the soil and fertilizing it for cultivation 
was the first to call attention to this now well recog- 
nized fact. His researches into the habits of the cuckoo 
and other birds are often quoted. But we are told when 
Jenner attempted to lay the subject of vaccination 
before the society the president gave him to understand 
that “' he had already gained some credit by his com- 
munications to the Royal Society, and he ought to be 
cautious and prudent and not risk his reputation by 
presenting to that learned body anything which ap- 
peared so much in variance with established knowledge 
and withal so incredible.” His first public communi- 
cation on the subject was in June, 1798, and entitled : 
“Inquiry into the Cause and Effects of the Variole 
Vaccineg.” Although his attention was first directed 
to the subject when he was a medical student, pre- 
vious to 1770, his first successful vaccination was 
made on the 14th of May, 1796, when Jenner inserted 
lymph taken from the hand of Sarah Nelmes, who was 
infected with cowpox, into the arms of James Phipps, 
a healthy boy about eight years of age. On the,1st of 
July following the attempt was made to inoculate 








PORTRAIT OF DR. JENNER. 








him with the smallpox virus by introducing the 
“matter” into his arm, but no effect followed. The 
importance to humanity of the era which that day 
(May 14, 1796) began may be appreciated by those 
who recall the days when the description given of the 
terrors of the loathsome disease was not an exaggera- 
tion. ‘The smallpox was always present, filling the 
charehyards with corpses, tormenting with constant 
fears all whom it had not yet stricken, leaving on those 
whose lives it had spared the hideous traces of its 
power, turning the babe into a changeling at which 
its mother shuddered, and making the eyes and cheeks 
of the betrothed maiden objects of horror to the 
lover.” A hundred years ago London had a popula- 
tion considerably less than that of Brooklyn to day, 
yet statistics tell us that smallpox annually destroyed 
1,200 of her population ; and that Vienna, with less 
than a quarter of our number, lost in the year 1800 no 
less than 835. In the city of Paris there were, in 1719, 
14,000 deaths from smallpox. In 1768 69 one-half the 
inhabitants of Kamschatka perished with the disease. 
In 1738 it almost depopulated Greenland, after having 
in 1709 carried off more than a fourth part of its in- 
habitants ; and we are told that when the Spaniards 
introduced their religion into the land of the Aztecs 
they brought with it the smallpox, which did far more 
than the cruel swords of Cortez and his band of in- 
vaders to “civilize” the country; killing off in one 
year 3,500,000 of the natives— nearly one-third the num- 
ber of the present population of the Mexican republic. 

There is probably no greater contrast in the whole 
history of mankind than this picture presents in com- 
parison with that of smallpox in the countries where 
vaccination is enforced to-day. In the city of Brook- 
lyn we have gone whole years without seeing a single 
ease, and last year (1895) there were but sixteen cases, 
with one death, among our million inhabitants, and 
the present year promises as clean a record. 

Dr. Jenner died on the 26th of January, 1823, at the 
age of seventy-four. The following epitaph is in- 
scribed on his tomb: 

“ Within this tomb hath found a resting place 
The great physician of the human race— 
Immortal Jenner! Whose gigantic mind 
Brought life and health to more than half mankind. 
Let rescued Infancy his worth proclaim, 
And lisp out blessings on his honored name ; 
And radiant Beauty drop one grateful tear, 
For Beauty's truest friend lies buried here.” 
Color of Uniforms, 

Referring to the agitation for the abolishment of 
the scarlet uniform in Eng- 
land, the Admiralty and Horse 
Guards Gazette says: “It is so 
frequently taken for granted 
that red is the most conspicuous 
eolor that could be used tor 
that purpose, that to hear it 
combated, and with irrefragable 
arguments, is something of a 
novelty, even for those who are 
ready to be convinced in favor 
of the smarter accouterment. 
A German officer recently de- 
eclared that the white coated 
cuirassiers were more conspic- 
uous even against the snow than 
the red coats of the Ziether 
Hussars, and complimented En- 
glishwen on being so practical 
a race as to embody this fact in 
the uniform of their soldiers. He 
further mentioned speciai ex- 
periments on the ranges in 
corroboration of his statement, 
the results furnished being three 
hits to the blue target against 
one to the red. As a further 
illustration, a squad of ten volun- 
teers, two dressed in light gray, 
two in dark gray, two in scarlet, 
two in dark bine, and two in 
green, were ordered to march 
off, and were carefully watched 
by a number of volunteer offi- 
cers, and the result attained was 
as follows: First the light gray 
disappeared, next the scarlet, 
then the dark gray, and long 
after this the dark blue and the 
dark green were still visible. 
The importance of these ex- 
periments cannot be overrated, 
wnd itis to be hoped that they 
will be followed up until a 
definite conclusion bas been ar- 
rived at.” 

——_~».e————— 

Tue railways in France em- 
ploy 24,080 women. the majority 
of whom receive a small sum for 
opening and shutting gates 
where roads cross the track. 
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TESTING MOTOCYCLES. 

<peed in a motor carriage is desirable, but it is not, 
h. wever, the first requisite, for general utility and 
_./oty are of more real importance than great speed. 
; at this is now recognized is shown by the fact that 

ye Engineer horseless carriage contest, which will 
held in 1896, no speed greater than ten miles an 

- will have any weight with the judges. When 

Chicago Times-Herald made their offer of $5,000 

» awarded to successful horseless carriages, it was 
+) the earnest desire that the contest should add to 

.um of our mechanical knowledge in this branch 

-ansportation, The race of November 28 was not 

e as pieturesque as those held 
i ranee, owing to the fact that 

number of contestants was 
\|| and the roads were in a very 

condition ; but it is probable 
that this raee will really be of more 
manent value than those held 
iad in the advancement of the 
- and in the stimulating of Ame- 

» inventors to renewed efforts. 
It is stated that more than five 
jundred applications for improve- 
ments in motor earriages have been 
filed ina few months in the Patent 
Office. The exeellent rules which 
obtained in making the awards 
were largely responsible for the scientific value of the 
race. The following rales were adopted : 

“1, A preliminary test of all vehicles entered for 
competition shall be held by the judges under such 
rules as the judges may determine on, and for such a 
distance as they may decide. At this test the judges 
may debar such constructions as in their opinion do 
not possess features entitling them to further consid- 
eration. It is stipulated, however, that all motor ve- 
hicles which won prizes or honorable mention in the 
Paris-Rouen contest of 1894 or in the recent race be- 
tween Paris and Bordeaux shall not be compelled to 
compete in the preliminary test, but shall be admitted 
upon proper application to the final competition, 

“92 In making awards, the judges will carefully con- 
sider the various points of excellence as displayed by 
the respective vehicles, and so far as possible select as 
prize winners those constructions which combine in 
the highest degree the following features and re- 
quisites, rating them of value in the order named : 

‘3. General utility, éase of conffol arid adaptability to 
the various forms of 
work which may be 


Ww 


inclune te 
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used and also a view of the testing plant when it was 
erected at Washington Park. It was designed by Mr. 
L. L. Summers and Mr. John Lundie. As will be 
seen by the diagram, the apparatus consisted of two 
distinct parts, one an absorption brake dynamometer 
and the other a pull bar or traction dynamometer. 
The motocycle was run up the inclined surface and 
the front wheels were firmly wedged up with blocks. 
The rear or driving wheels rested on friction drums, as 
shown in the diagram and illustration. A pulley on 
the shaft of the friction drum was connected with the 
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cles and enable the determination of their actions on 
any road to be accurately made. This drawbar pull 
and the horse power were both measured with the aid 
of platform scales. 

The Morris & Salom electrobat, which received the 
gold medal, and which we illustrated in the issue of 
November 16, 1895, was tested as follows: 

Tests were made first by ascertaining the interna! 
losses of the motors and gearing and the friction of 
the wheel surface and bearings. These determinations 
were made by driving the mechanism from an externa! 





lever of the Prony brake, which is a typical form of 
the absorption dynamometer. It consists of a lever| of the vehicle and the pull exerted. It is possible by 


Draw Bur pull register. 


a. Speed Indicator ~ 


source of power and measuring accurately the speed 


this method to make a most deli- 
cate test of the power developed. 
In the Morris & Salom vehicle these 
determinations were thus made, 
and as the vehicle is driven electri- 
eally, when the motor on the vehi- 
cle was operated, the power im- 
parted to the motor could also be ac- 
curately determined, and the power 
developed at the wheels, added 
Grade. to that lost in the mechanism, was 
thus ascertained. As the power de- 


Speed Indicator. 
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connected to the revolving shaft in such a manner that 
the friction induced between the surfaces in contact 
will tend to rotate the arm in the same direction in 
which the shaft revolves. This rotation is counter- 
balanced and weighed by means of a platform scale. 
The horse power or work of the shaft is determined 
with the aid of asimple formula from Kent’s Pocket 
Book: Let W equal the work of the shaft which 
equals the power absorbed per minute, P equal the 
unbalanced pressure of weight in pounds acting on 
the lever arm, let L equal length of lever arm in feet 
from center of shaft, V equal the velocity of a point 
in feet per minute at a distance equal to the length of 
the lever arm in feet to the center of the shaft, if the 
arm were allowed to rotate at the speed of the shaft, 
and N equal the number of revolutions per minute ; 
from these factors the horse power is easily obtained. 
W=PV=2 zLNP. Now, since the horse power 
(H. P.) = PV + 38,000, we have the following formula: 
H. P. = 2 aLNP + 38,000. 
The drawbar pull test made it possible:to obtain the 





veloped was measured by means of 
the dynamometer, adding theflosses 
previously determined gave the 
same results as those obtained by 
the electrical method, so that the accuracy of the de- 
terminations was thus checked and found to agree 
identically. That the electrical and mechanical 
methods should thus agree speaks well for the system 
of making the determinations, the care of the ob 
servers of the instruments and the accuracy of the 
instruments themselves. 

Determinations of the losses between the driving 
motor and the run of the wheel upon the read surface 
were thus made. These determinations were made in- 
dependently of the motor on the vehicle proper, as 
the testing apparatus had been equipoised withja 
power driving device which ailows very sensitive weas- 
urements to be made. 

In one of the tests a determination was made of the 
friction of a ball bearing pneumatic-tired wheel, run- 
ning on a perfectly level surface. Aithough there was 
no load imposed on these wheels, the testing apper- 
atus was so delicate that this determination was made 
without difficulty, and whenever the hand was piaced 
gently upon the vehicle the effect was instantly ap- 





parent upon the dy- 
nainometer, which 
was specially design- 





demanded of a vehi- 
cle motor. In other 
words, the construc- 
tion which is in every 
way the most practi- 
eal 

“4. Speed. 

“5. Cost; which in- 
cludes the original 
expense of the mo- 
tor, and its connect- 
ing mechanism, and 
the probable annual 
item of repairs. 

“6 Economy of 
operation, in which 
shall be taken into 
consideration the av- 
erage cost per mile 
of the power requir- 
ed at the various 
speeds which may be 
developed, 

“7. General ap- 
pearance and excel- 
lence of design. 
While it is desired 
that competing ve- 
hicles present as neat 
and elegant an ap- 
pearance as possible, 
it should be assumed 
that any skilled ear- 
riage maker ean sur- 
round a_ practical 
motor witha beauti- 
ful and even luxuri- 
ous frame,” 

The tests to which 
the motoeyeles were put were of a purely scientific na- 
ture, as it was intended to separate the chimerical 
(ron the practical machine, By this means positive 
Proof was obtained that the problem of horseless car- 
"axes was one that inventors and manufacturers are 
‘1 « fair way to solve. A complete detailed report 
o' the judges was published in SUPPLEMENTS 
NS, 1058 and 1060, To test the motocyele, a very 
“ouplete testing plant was installed first at Wash- 
‘ston Park and later on in a building which had 
te ‘ pat at the disposal of the judges by Stade- 
cr Brothers, We give a diagram of the apparatus 





ed for motocycle 
testing. In all me- 
thods of testing ve- 
hicles heretofore 
practiced, the dyna- 
mometer measure- 
ment has been one 
of the most difficult 
determinations to 
make, 








APPARATUS FOR TESTING MOTOCYCLES. 


power exerted by the vebicle and the tendeney it will 
be able to exert in going ahead, which is technically 
known as the “drawbar pull.” This pull is limited 
by the traction or friction which exists between the 
wheel of the vehicle and the surface of the road. The 
traction varies with the kind of road, and in the tests 
of the vehicles, roads of all kinds were represented 
by changing the surface of the revolving dram. The 
results obtained do not determine the facts alone, but 
show the relation between the artificial surfaces and 
the testing machine and the actual road conditions, 
and thus enable corrections to be applied to all vehi- 








———- eee ——- -— 
Experiments in 
Frezen Water. 

It is quite gener- 
ally supposed, says 
Publie Opinion, that 
the sudden and com- 
plete freezing of 
lakes and water- 
courses must neces- 
sarily be fatal to all 
their inhabitants. 
Recent experiments 
by a French scien- 
tist, M. P. Regnard, 
have proved this to 
be an error. He 
eooled the water in 
an aquarium con- 
taining live carp to 
different degrees be- 
low freezing. At 0° 
©. the fishes seemed 
to fall asleep, but 
were not frozen, At 
—$° they were asp- 
parently dead, but 
retained their flexi- 
bility. The water being then gradually warmed, they 
revived, began to swim, and showed no signs of suf 
fering. This would indicate that the polar seas, whose 
temperature never falls below 8° C., may be a con- 
genial abode for creatures inured to this degree of 
cold, 





2+ 0 +e - - —-- --—_- 


ACCORDING to a cable dispatch the Governor of 
Yakutsk reports officially that the inhabitants of Ust- 
Yansk have not heard anything about Dr. Nansen, the 
Arctic explorer, who was recently reported to be ree 
turning after having reached the North Pole. 
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THE PROPOSED SIXTEEN INCH GUN FOR COAST 
DEFENSE. 

With the comparative failure, some vears ago, of the 
16', inch 110 ton guns, and the 17 inch 105 ton guna, 
respectively mounted in the English and Italian fleets, 
the wanufaecture of these mouster weapons ceased al- 
together, and it was predicted at the time that no more 
The tendency of late years 
has been to reduce the weight of the main battery, 
the heaviest wuns of the United States ba‘tle ships be- 
ing 62 tons weight: of the English, 46 tons; of the Ger- 
inman, 43 tons; and of the French, 44 tons, The reasons 
which led to the adoption of the lighter guns were 
the great difficulty of manufacturing guns of over 100 
tons weight that would stand the actual test of firing; 
their destructive racking effect upon the ships in 
which they were mounted: the large amount of weight 
which had to be allotted to their mounts and protec- 
tion; and the slowness of their discharge. It was 
found, moreover, that by increasing the length of the 
guns, reducing the caliber, and using smokeless pow- 
der, a much greater speed of firing and an equal 
ff penetration could be obtained for the same 


of them would be bailt. 


amount « 
of guns and mounts. 

in favor of lighter and 
as applied to bat- 


total weight 
But, while the arg 
uns is a powerful one, 


ninpent 
more handy ¢ 
tle ships, it is not -o strong as applied to land fortifi- 
eations. The mounting and protection of a 110 ton 
gun inan earthwork redoubt would cost far less than 
it would to place the same gan with similar protection 


upon a battle ship. The unsteady platform afforded 


by a ship’s deck, combined with the slowness of firing, 
makes the probability of seoring a hit very remote; 
but such a gun mounted ina fort and trained acrovs 
achannel, such as the entrance to New York Bay or 


‘ranciseo Harbor, where the ranges are short and 
vweurately known, would have every chance to get 
home a shot normal to the water line belt armor ofa 
passing ship. One sach penetration of the vitals by 


San | 


an 1,800 pound shot 
would do more to 
wreck the ship than 











Gate, San Francisco, upon an attacking fleet would 
be well worth the cost of their manufacture; and should 
a ship attempt to cross their line of fire, it would be at 
the risk of almost certain disablement. 


a 


@ur Relations to Piants, 

It is natural to have a pretty high opinion of any- 
thing that belongs to ourselves. While we have ad- 
mitted for sume time past that some very wonderful 
processes and things were to be found in the organiza- 
tion of the lower animals and plants, yet we have 
always had a feeling of conscious pride that the term 
“fearfully and wonderfully made” applied with special 
and unique appropriateness to the mechanism of our 
own bodies. Our complex and elaborate digestive sys- 
tem, for instance, is a case in point. It was a great 
blow to our amour propre to find that it was deplicat- 
ed in every detail in the stomachs of our animal 
cousins, but we still clung to the facts that we had 
more kinds of digestive ferments than any other spe- 
cies, and that while we might deign to admit kinship 
with animals in this respect, we were still immeasurably 
superior to plants of any sort. But even this barrier, 
behind whick our pride has entrenched itself, must 
also go down. No less distinguished authorities than 
Prof. Marshall Ward and Pentland Smith, says the 
New York Medical News, have discovered a vigorous 
starch-digesting or diastatic process in the grains of the 
familiar maize and the tubers of the lowly potato. In 
both cases so soon as the bad or shoot begins to develop 
it seeretes a ferment that attacks the starch of the 
mass and changes it into sugar for absorption by its 
growing cells. It is this conversion and rapid absorp- 
tion of the starch that cause the familiar shrinking 
and sbriveling of potatoes that have sprouted in the 
cellar. Thus it seems clear that we shall have to 
“acknowledge the corn” as one of our relatives. 

But worse is to follow. Not only can this wretched 
cereal do with ease what our salivary glands ard pan- 





_. TOTAL LENGTH OF TARGET 44FT. 41N. 








a continaed batter 
ing by lighter shot 
and shell. [tis main 
lv for this latter rea 
aon that General 
Flagier, of the Uni- 
ted States army, ad- 
vocates the building 





of a certam numoer 





A flfg 
of 16 ineh guns for Ze Ge 
coast defense. 

The destructive 
force of a shot may 
be expended in pene- 
trating the armor or 
in racking and crush- 
ing in the 
ship. While it is true 
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that modern 45 or 50 ton guns have a high power of | creas strain themselves red in the face over, but it also 


penetration, 
the erushing foree of the blow delivered. 
12 inch 45 ton United States gun has a muzzle energy 
of 26,000 foot tons, whereas the 16inch gun would 
probably develop not less than 60,000 foot tons. The 
racking effect of such a blow. squarely delivered on 
the belt armor of a passing ship, would be terribly 
destructive, even if it should fail to penetrate. 

The recent improvements in the material and man- 
ufacture of guns make it possible to turn out 110 ton 
wzuns that would be free from the defects of the early 
English and Italian guns. The drooping which oc- 
curred at the wuzzle of these guns after firing a limited 
number of rounds was due to the short length of the 
outer hoops, which robbed the gun of its necessary 
transverse strength. By employing longer hoops and 
disposing them to better advantage, as is done in the 
United States gans, there is no question but what a 
110 ton gun could be turned out which would be thor- 
oughly reliable. 

The accompanying illustration shows the actual pen- 
of a target by an 1,813 pound Holtzer projec- 
tile, fired from one of the 110 ton guns built for the 
battle ship Sanspareil The energy of the blow 
was 54.520 foot tonsa, and the shot bored a 164 inch 
hole through 20 inches of compound steel and iron 
plate, 8 inches of iron, % feet of oak, 5 feet of granite, 
11 feet of conerete, and finaliy buried itself in a 6 foot 
wall of brick masonry 

The shell of a 110 ten gun contains a bursting charge 
of 1874¢ pounds of powder, and as it would hurl in all 
directions pearly a ton of flying fragments, its destruc- 
tive effect in a boiler or engine room, orin a crowded 
battery, incaleulable. Some idea of its 
effect may be gathered from the havoe wrought at the 
battle of the Yain, when a 12 inch 725 pound shell 
struck the barbette of the Japanese admiral’s ship, 
putting the 66 ton gun out of action, killing 30 and 


etration 


would be 


wounding 40 of the erew, besides wrecking all the in- 
ternal fittings on that deck. 

The woral effect of two or three 110 ton guns, 
mounted at Sandy Hook, New York, or at the Golden 


they fall far below the 110 ton guns in| 
Thas the | 
| solve or “peptonize” cellulose or woody fiber. The 
starch needed by the shoot for conversion is inclosed 





perforins another feat that our elaborate human digest- 
ive apparatus is utterly incapable of, and that is, dis- 


in cells with firm walls of cellulose, and these must be 
eaten throngh before it can be acted upon by the dias- 
tatic ferment. Accordingly another ferment is secret- 
ed that dissolves cellulose as our pepsin does proteids. 
Of the helplessness of our own ferment in the presence 
of cellulose we have all had personal and painful 
demonstration in the extraordinary vagaries indulged 
in by the festive cucumber and the frugal raw turnip 
when introduced into our unsuspecting and defenseless 
interior. In fact, the peptonizing power of the vege- 
table ferment is so much greater than that of the ani- 
mal that, as we see daily, the papayotin of the pine- 
apple, the pawpaw, and other fruits are rapidly be- 
coming commercial rivals of the porcine product. 
Certain other plants display even more strikingly 
human characteristics in that they have actually be- 
come meat eaters and meat digesters. It has long 
been known that a large family of flowering plants, of 
which the “Sundew” and ‘Venus’ Flytrap” are 
familiar examples, secreted upon the surfaces of their 
leaves a thick, sticky juice, which in the former simply 
entangles insects, and the latter attracts and holds 
them till they can be actually seized by the balves of 
the leaf closing upon them trap fashion. Whether 
these were utilized in the nutrition of the plant was, 
however, an open question until quite recently, when 
a series of analyses of this viscid secretion was made, 
and it was found to contain both a peptic ferment and 
an acid, which together rapidly dissolved all the soft 
tissues of the insects, leaving only the wings and hard 
cuticular casing of the body and limbs. And what 
makes the resemblance to our own gastric processes 
most striking is that neither the acid nor the fer- 
ment is present in any quantity in the resting con- 
dition of the leaf, but both are poured out as soon as 
nitrogenous matter is placed upon the surface. Truly 
our pedigree is of wonderfal length, and we must re- 
gard ourselves not only as “ magnificent animais,” but 













PENETRATION BY A TRIAL SHOT FROM A 164 INCH 110 TON GUN. 
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as superb vegetables. If our physiologic processes are 
so strikingly similar, what a flood of light may vege. 
table pathology be expected to throw upon our disease 
processes | 

Notice to Our Beaders, 

In order to obtain the opinion of the readers of the 
SCIENTIFIC AMERICAN as to what invention inéro- 
duced within the last fifty years has conferred the 
greatest benefit upon wankind, we publish the accom- 
panying card, which please cut out and return to the 
editor. ‘Those who preserve the paper for binding and 
do not desire to deface their files, or who read this 
notice at a library, will please answer by postal card. 
It is desired to get as full a vote as possible. The 
result of the vote will be published in the Special 
50th Anniversary Number of the SCIENTIFIC AMERI- 
CAN on July 2. 
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Uses of a Piece of String. 

The importance of a piece of twine ip ap emergency 
is thus set forth by a writer in the New York Sun: 

A piece of string is often of great value to a hunter 
or fisherman. Stout string, such as is used to tie up 
heavy bundles, is most valuable, Some sportsmen put 
a piece of string at 
a higher value than 
any other single part 
of the camp outfit, 
apart, of course, from 
the implements of 
sport. 

If the fishing rod 
breaks, the string 
mends it again, If 
the suspenders 
break, the string ties 
the ends together. 
Should the gun stock 
break, the string is 
invaluable. Ifa pack 
basket strap fails, a 
string takes its place. 
A tear in a tent is 
sewed up with string. 
Gawe is hang up out 
of reach of animals with string. A lost man makes 
snares out of string and catches birds and rabbits 
enough to keep him from going hungry ; likewise a 
stout string will serve as a fish iine in the absence of 
regular tackle. If the chain is lost, the dog may be 
led with a string. A boat can be anchored with a 
rock and cord. 

In the absence of a string a substitute is made by 
cutting a strip as long as needed from a deer hide off 
which the hair has been taken. The woodsmen pre- 
fer a rawhide string to ail others, because it is much 
stronger, if properly cut, and the woodsman is very 
expert in cutting the string of even strength. Where 
the hide is thin he cuts a broad strip; where it is thick 
he cuts a narrow one. He prefers horsehide to buck- 
skin, and a buck’s skin is better than a doe’s. 

A raft is easily made with a string and three or six 
logs, according to the size, and many a skin boat is 
sewed with rawhide strings. With a piece of string in 
his pocket, no man need starve. or lack for sport, 
though lost avd forty miles from anybody. He can 
break off a hemlock branch, make a bow, use a slender 
sapling for an arrow, and shoot his game as the Indians 
did. If he has a jackknife, so much the better, but 
the string alone will do. Fire may be started in an 
unraveled string by striking sparks into it from two 
hard rocks. A very important use of a string is stop- 
ping the flow of blood from a wound. A strip of bark. 
with a round stone to press into the artery, and a 
string to tie tight over the bark, has saved many lives. 
and will save more. The strip of bark prevents the 
string from eutting the flesh. In case of a broken leg, 
a bark sheaf and a string keep the bones in place. 


dint 
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“A STRIKING illustration of the influence of fatigue 
upon the nervous system,” says Modern Medicine, ‘is 
afforded by an experiment conducted by an Italian 
physician some months ago. Twenty-four bicycle 
riders who had ridden thirty-two miles in two hours 
and a quarter were examined with reference to their 
hearing, and it was in nearly every instance found to 
be defective. After two hours’ rest the hearing bad 
become normal in most of them.” 
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HAILSTONES OF GREAT SIZE. 

We publish herewith an engraving taken from a 
otograph which was kindly furnished us by Mr. 
-ank Minter, of Corning, Kansas, which shows a 
nderfal fall of hailstones which occurred on the 
ernoon of May 3, at that place. Mr. Minter says 
-pan of hailstones was scooped up promiscuously 
if an hour after the storm, and in order to show the 
oat size of the specimens, he has placed alongside of 
.pan an ordinary sized hen’s egg, while in the pan 
» some potatoes, Mr. Minter says, “ We kave often 
rd of hailstones as large as hen’s eggs, but these 
considerably larger. When the photograph was 
cen they were a good deal smaller than when they 
Some were found that measured thirteen inches 
their greatest circumference. The roar of the ap- 
aching storm could be heard for fally a quarter of 
hour before its arrival. Scarcely any damage was 
ne, except to chickens and wild birds, and no less 
in sixty dead birds were counted along one mile of 


ive. . San 

Telegraphing Around the Globe, 

HAUNCEY M. DEPEW'S ADDRESS AT THE NATIONAL ELECTRICAL 
EXPOSITION. 

On Saturday evening, the 16th inst., at the Grand 
Central Palace, of this city, a successful attempt was 
nade to utilize the electricity generated at Niagara 
Falls for sending a message around the world and 
back, arrangements having been made in advance 
with the several companies, and it was a very remark- 
able feat illustrating the excellent telegraphic facilities 
now provided, 

it was arranged that Mr. Chauncey M. Depew 
should send one dispatch, which after passing over the 
vlobe and back should be received by Thomas A. Edi- 
<on in another part of the hall, and at the same 
time Mr. Edward D. Adams, of the Niagara Power 
Company, should send a reply to Mr. Depew over the 
whole globe and back from the box occupied by Mr. 
Edison in opposite end of the hall. 

At 8:34 o’clock Mr. Depew handed the following mes- 
save to A. B. Chandler, the president of the Postal 
Telegraph Company: ‘* God creates, nature treasures, 
science utilizes electric power for the grandeur of na- 
tions and the peace of the world.” The exact moment 
of the sending of the message on its journey around 
the earth was announced by the firing of cannon on 
the roof of the building. In its transit it first traveled 
via Chicago, Los Angeles, and'San Francisco to Van- 
couver, From the latter place it was sent through 
Canada by way of Winnipeg, Montreal and Canso and 
then eabled to London, from where it was continued 
to Lisbon, Gibraltar, through Malta, Alexandria, Suez 
aud Bombay, to Madras, and thence via Singapore, 
Shanghai and Nagasaki to Tokio, from which center 
it was sent back by the same lines to London and to 
America. The message was received back in Mr. 
Adams’ box, at the Grand Central Palace, by Thomas 
A. Edison at 9:214¢, having occupied an elapsed time 
of just forty-seven and one-half minutes. 

Four minutes after the dispatch of the message, Mr. 
Adams forwarded an answer to Mr. Depew along the 
Western Union wires over the same route, which read: 
‘Mighty Niagara, nature’s wonder, serving man, 
through the world’s electric circuit proclaims to all 
peoples science triumphant and the benevolent Crea- 
tor.” The time of transit of this message was exactly 
the same as in the previous case, the distance over 
which each one was sent being 27,500 miles. The same 
telegrams were also sent to Galveston, Tex., to Mexico, 
right around the South American continent, then to 
Lisbon and London and back again to New York, and 
the distance which it covered of about 10,000 miles was 
traversed in twenty-one minutes. The receipt of the 
nessages at the various centers was signaled to the 
people in the exhibition by the firing of the cannon, 
and each report was met with a hearty outburst of 
cheering, 

While the messages were being transmitted, Mr. De- 
pew entertained the audience with a brief review of 
the world’s progress, especially as it concerned the de- 
velopment of the use of electricity. Among other 
things he said: 

“ The rise, the rule for thousands of years and the 
fall of Rome are condensed in a few volumes upon the 
shelves of the libraries. These events covered unnum- 
bered centuries, and vet in the humanization, the 
elevation, the civilization and the happiness of the 
people of the earth they did little compared with the 
‘ccomplishments of inventive genius during these four 
narvelous decades. The electric telegraph in 1845, the 
cable in 1856, and the telephone in 1876 are part of the 
victories. We can only measure the results of these 
‘ventions by estimating their influence upon com- 
‘ierce, transportation and the material development 
“f nations and the effeet upon governments and peo- 
pies of instantaneous communication with each other. 
[ hirty years ago there were 75,000 miles of wire in the 
United States; to-day there are 1,000,000 miles. Thirty 
‘cars ago 5,000,000 messages were annually transmitted 
’y telegraph; now there are 60,000,000. In a quarter 

a century the receipts of the telegraph companies 
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have increased from $7,000,000 to $25,000,000 per year. 
Since the opening of the telegraph the imports and 
exports of the United States have grown from $220,- 
000,000 to $1,600,000,000, while the internal ecommerce 
of the country has grown from about $1,000,000,000 
to the fabulous figure of $25,000,000,000 a year. 

Said the great English scientist, Sir William Thom- 
son, at our Centennial Exposition in 1876, after he had 
examined the telephone: ‘‘ What yesterday I should 
have declared impossible, I have to-day seen realized.” 
In twenty years the use of the telephone has become 
such a necessity in our daily life that the mileage of 
the telephonic wires had increased to 600,000 miles 
and the number of telephones to 700,000, Nothing 
more distinctly illustrates the truth of the charge that 
the Americans are a talking people than the statistics 
of this wonderful instrument, for during the last year 
there were had over the telephone wires of the United 
States alone 670,000,000 conversations. And yet the 
telephone is only partially developed. 

Time will permit only a brief suggestion of the rapid 
introduction of electricity into every department of 
industry. It furnishes power for the mill and the 
machine shop; it is the motor for the railway car- 
riage ; it heats and it cools; it forges and it welds, 
and it extracts from the most stubborn ores ordi- 
nary minerals and precious metals. In our practi- 
eal age the dividing line between the scientific toy 
and profitable power is the cost of production. The 
price of coal limits the possibilities of settlement and 
the growth of cities. Industries and their develop- 
ment are dependent upon steam and electricity, and 
the generation of these forces upon coal. The most 
superb agricultural opportunities of the world are 
upon the Pacific coast, but the varied industries nec- 
essary for the support of a large population do not 
thrive there, because the black diamond has not 
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been discovered in the Sierra Nevada or the Sierra 
Madre. 

This exposition illustrates another beneficent ad- 
vance in electrical development. It suggests an op- 
portunity to escape from territorial limitations of coal 
and the prohibitive cost of transportation. Where- 
ever there are mountains and lakes there is water 
power. That this power can geuerate electricity has 
been known, but its usefulness has been handicapped 
because the mill and factory could not be readily 
transplanted. The most sublime concentration of 
continuing force in the world is Niagara Falls. After 
the unveiling of the Statue of Liberty Enlightening 
the World, which had been presented to us by the 
French republic, I took the representatives of the 
French government to Niagara Falls. When they 
saw it their feelings were aptly expressed by Adwiral 
Jouett, who exclaimed with dramatic earnestness, ‘‘ I 
have seen all the natural wonders of the globe and 
this surpasses them all. If there shall ever be an ex- 
hibition of the universe when the stars and planets 
‘ontribute their best, the earth will send Niagara 
Falls. 

We are here, 450 miles from Niagara, and witnessing 
that the power generated there can be transmitted 
here. It is a demonstration of incalculable value. It 
will redeem the waste places of the world. The tamb- 
ling torrent will become the treasure house of nations. 
Wherever water flows electrical power may be gener- 
ated, which, transmitted great distances, will create 
the mill, the factory and the furnace, and give that 
ewployment to capital and labor which relieves the 
farmhouse of its surplas of boys and girls and gives 
the farm its profitable market in a neighboring seat of 
population and industry. 

The next feat of electricity, now almost accom- 
plished, is to be its use in transportation. It is to ac- 
celerate the speed and increase the comfort of the pas- 
senger train and to reduce the cost for the revolving 
wheels of the freight car; it is to be largely the sub- 
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stitute for the horse, for agriculture and the road 
wagon ; it is to furnish the light for dwelling and fac- 
tory, for hospital and highway ; it is to give the heat 
for cooking and for comfort; it isto be the power for 
the machinery of the mill and the press of the news 
paper ; it is to be the motor for transportation by land 


and sea.” 
—_—_—_———— 28+ 0 oe 


Steel Heoads, 

The latest suggestion for an improved form o? road- 
way comes from Mr. Budd, the commissioner of public 
roads of New Jersey. In his repert to the governor 
Mr. Budd recommends that steel be used in the con 
struction of roads both in town and in conntry. Some 
of the best authorities have predicted that the coming 
material for highways will be steel, but just exactiy 
how it is to be used they did not say. In Mr. Budd's 
plan broad steel rails are to be placed for the avcota 
modation of traffic where the travel is greatest, while 
the remainder of the road can be made of granite or 
wood. 

The average cost of a macadamized road 16 feet wide 
is about $7,000 a mile. The cost of » double track 
steel road 16 feet wide, filled in with broken stone, 
macadam size, the commissioner puts at $6,000 a mile. 
A one track road would only cost $2,000 a mile. The 
rails, which are really flat plates of metal, are made of 
steel the thickness of an ordinary boiler plate, gutter 
shaped, five inches or more wide, with a square per- 
pendicular shoulder half an inch bigh, and ther an 
angle of one inch ortward, slightly raised, thus form 
ing a conduit for the water and rendering it easy for 
the wheels to leave or enter the track. 

The advantages claimed for the metal road are: 
First, great durability ; second, a horse can draw on a 
steel track twenty times as wuch as on a dirt road and 
five times as much as on the best macadam. 

The tracks would really be very much like a horse 
ear track, were it not for their much greater breadth 
and the slight, sloping rib instead of the high rib of 
the street car track. There would be no wrenching of 
wheels and bending of axles, such as a car track often 
causes, and the wheels would roli on and off the steel 
track or plate with the greatest ease. Another fea 
ture in the steel rail idea is the absence of jolting, 
which ruins the wagon. 

The principal point, however, which would be gained 
is the great durability of the steel road. Even the 
hardest granite is rapidly worn down. Holes and ruts 
form, and once formed, rapidly become larger, until 
costly repairs are necessary to make travel even pos- 
sible. The steel tracks would be cheap, easily renew- 
ed and almost everlasting, while the material between 
them need only be some cheap roatdimaking soi). The 
rails would take up all the wear and the soi! between 
would furnish good drainage. Other tracks nearer 
the curb might be added for the accommodation of 
bicyclists, who would not then be jolted neariy to 
death, as they are in going over uneven granite 
blocks. 

The steel track idea is not entirely new. 
bridges broad steel plates have been iaid along that 
part of the road where travel is greatest. The curbs of 
the bridges in London are lined with steel to prevent 
the grinding away of the stone by cart wheels. Steel 
roadways would work wonders in regulating street 
traffic. 

For city purposes the steel road would have to be laid 
with great solidity. The latest pavements of Belgium 
blocks in New York are more solidly constrneted than 
any other kind of road, but it is hard work to keep them 
level. On Broadway blocks of the best Maine granite 
resting on solid concrete a foot thick are firmly bound 
together by sharp road sand and asphalt, In the 
steel road the tracks would be laid on cross ties of 
steel, with all interstices filled in by conerete and 
water proof cement.—The Northeastern Lumberman. 

Brooklyn Bridge Electrical Equipment, 

The trustees of the Brooklyn Bridge have made 
provision for the expenditure of $100,000 for new elec 
trical equipment. Two Babcock & Wilcox boilers, of 
400 horse power each, two 600 horse power engines by 
the Southwark Foundryand Machine Company, and 
two Walker generators w.il constitute the power and 
light plant. Twenty cars, 48 feet long, equipped with 
electric motors, will be furnished by the Pullman Car 
Company. The trustees estimate that, by instailing 
their own plant, they will save $55,000 yearly to the 
two cities, The improved terminal switching facilities, 
eoupled with the new electric equipment, will enable 
the headway to be reduced to one minute. 
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Method of Silvering Mirrors. 

A curious method of silvering mirrors has recently 
been patented by M. Hans Boas, of Kiel (save Engi 
neering). It is based upon the fact that, when one of 
the heavy metals forms the cathode of a vacnum tube, 
containing a trace of hydrogen, the metal is volatilized 
by the current, and is deposited as a firmly adherent 
and highly polished layer on the walls of the tube. 
The mirror thus produced is said to be of much greater 
brilliancy than can be obtained by ordinary methods, 





ee eee be ee ae ta es 














348 


Scientific American. 


— 








RECENTLY PATENTED INVENTIONS. 
Mechanical. 

Surva_Le Eveer.—Harvey G. Richard- 
son, Tacoma, Washington. Thie invention provides a 
new and improved shingle edger, which is simple and 
durable and which is arranged for cutting the shingles 
accurately to any desired width, and without danger of 
the operator being liable to be injured by the saws, The 
invention consiste principally of a feed carriage for feed- 
ing the shingles to the saws, and rollers for drawing the 
shinglee through the saws after the feed frame is at the 
en! of ite inward movement. 

ApsvustaBLE Foor Rest.—Rufus D. 


Brown, Gardner, Mass. This invention is intended to pro- 
vide a new foot rest for general ase in rooma, preferably, 


however, in connection with a hot air register or other 
beating medivim, and it is so constructed to enable the user 
to readily change the position of the foot rest as desired, 
For this purpose the foo shelf or platform is provided 
with arme in which the shelf is mounted tw turn, the 
arms being connected with each other and adapted to be 


engaged by a hook fastened on a traneverse shaft car- 
rying a treadle under the controi of the operator. 

Basy JumMpER.—John Elbert Ring, 
Chatham, N.Y. The object of this invention is to pro- 
vide a spring support for cradles, adapted to be applied 


to a floor or the tread of a stoop, ete. Tt is so arranged 
that, when the child makes the least movement, it will 
give the cradle a vertical and side movement. It con- 
siste of a pole provided with a fastening device at the 
heel, a Gxed fulcrum adjacent to the heel, and a baby 


carrier o¢ cradle shapended from the free end of the pole. 
The pole is reinforced by an adjustable, flexible rod, ca- 
pable of bending throughout ite length. The construc- 
tion of both the cradle and support is simple, durable 
and economic. 


Miscellanecous. 


Crock Cask. — Adam Schieffer, New 
York City. The object of this invention is to provide a 
case for cheap clocks, as the ordinary nickel alarm clock. 
It consists of an ornamental front which masks all the 
clock except the dial, The clock ix placed in the case 
from the back, and is secured by flat metal clips mounted 
pivetally, When mounted in the case, the winding and 
setting arrangements are not distarbed 


Bicyc Le Sxirt.—Jacob Berlfein, New 
York City, and Henry Diamond, Brooklyn, N.Y. This 
improvement consists of a bicycle habit for ladies which 
ie attractive in character and which is so constructed 
as to afford free movement to the limbe of the wearer. 
It coaprises trousers and a divided skirt within which 
the trousers are secured. The skixt ie provided at the 
divided portion with vertically d‘sposed plaita or folds, 
the lower portions of the ekirt, at each side, being pro- 
vided with « strap and buckle. With the aid of the 
straps and buckles, the back breacdths of the skirt can be 
drawn forward to prevent the foids or plaits from catch- 
img in the machine. 


PorterRY WARE Stovs.—Julius Salo- 
man, Berlin, Germany. This invention is an improvement 
in pottery ware domestic stoves. It consists of a single 
piece, ao that it can be trauaported without being taken 
apart. It is a stove having an onter shell integral from 
“nd to end, a fire chamber and inner longitudinal pas- 
sages or flues, also made integral from end to end and 
extended downward below the fire chamber. 


VALVE Sroprer For Borries.—Jobn 
Razant, Jr.. New York City. The object of this inven- 
tion is to provide a bottle which cannot be refilled. It 
comprises an outer shell having its apper end turned in- 
ward and provided with an outlet opening, a valve casing 
im the outer sheil having a valve opening in its lower end 
uvl heaving perforations in fiz wall, a ball valve in the 
asing and a movable closure In the upper end of the 
valve casing, the said closure being of greater diameter 
than the opening through the outer she!!, and having a 
thickness greater than the space between the upper end 
of the valve casing and the upper end wall of the outer 
casing. so that the closure cannot be wholly withdrawn | 
from the valve casing 


PLACKET FasTENER — James Deter 
man, Brooklyn. N. Y. This placket fastener comprises 
two #tays arranged to have movement in the saie plane, | 
and a fastening device the members of which are carried 
respectively by the stays and project from the inner | 
miges thereof toward cach other, the members engaging 
by a movement of the #taye toward each other and in 
the plane of the stays and disengaging by the movement 
engagement and disengagement of the 


facilitate th: 


fastener. 


Designs. 


DesiGn ror Carpret.—Eugene Crowe, 
B-ooklyn, N.Y. The body and border also, if one is 
used, are decorated with floral Ggures, each figure com- 
prising foliate «prays grouped together and bent upon 
the lines of & compound curve, and a rose is placed at 
each side of the foliate eprays, the upper portion of the 
follate «prays at each side falling gracefally upward 
above the upper portions of the side sprays. 


DESIGN FOR CARPET.— Eugene Crowe, 
Brooklyn, N.Y. The hedy and border, if one is used, 
are decorate! with composite ecrolia the component 
parts of which are « panel ecrol) figare, a lower curved 
fotiated figure connected’ therewith, a second foliated fig- 
are coutinning the curve of the lower figure, and a third 
foliated figure which extends from the second corre. 
sponding figure and is curled in the «apace between the 
panel scroll and the intermediate foliated figure. 


Desian vor CaARPET.—Eugene Crowe, 
Brooklyn, N.Y. The body and the border also, if one le 
used, ie decorated with lWnear foliated scrolis. In detail 
each linear ecrofl figure comprises an arched foliated 
ecrol! having one end carried weli down below the body 
and retarned apon iteelf to present a folded leaf, the 
fokied leaf having floral decorations, as has likewise the 
texly portion of the scroll. The design is too elaborate 


to permit of intelligent description withoat an engrav- 
ing. 


| ways shows the features thereof; but the present volume 





of the stays away from each other, the object being to | JOHNSTON'S ELECTRICAL AND STRERT? 
| 


DesteN FoR A DrRAvGHTING LisTRU- 
ment. — Frank O. Tappan and Lillian A. Eggleston, To- 
ledo, O. The leading feature of this design consists in 
the elongated body curved and broadened at one end and 
having a straight member projecting from the body in- 
ward from said curved end and at the side toward which 
the end curves. 

Nore.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 








NEW BOOKS AND PUBLICATIONS, 


Ys THOROUGHBRED. By Novus Homo. 
Three interviews : 1. Man as an Api- 
mal. IL Man asa Magnetic Battery 
and an Electro-Telegraphic Machine, 
Ill. Man Awmericani The Great 
Republic, its a Duties, 
and its Future. ew York: The 
Health Culture Company. 1896. Pp. 
129. Price, paper 50 cents, cloth $1. 


Homk CARPENTRY FOR Hanpy MEN. 
A book of practical instruction in all 
kinds of constructive and decorative 
work in wood that can be done b 
the amateur in house, rden an 
farmstead. By Francis Chilton- 
Young. With apward of 550 illustra- 
tions from the pen and pencil of the 
author. London, New York, and 
Melbourne : Ward, Lock & Bowden, 
Limited. 1895. Pp. vii, 772. Price $3. 


This very handsomely made book we feel deserves to 
be highly recommended to our readers. In its nearly 800 
pages, as may be imagined, about everything in this line 
must receive some attention. Accordingly we find its 
subject matter treated from the standpoint of the house, 
the garden and the farm, each division covering very 
fully the different lines of work which may there arise, 
It is very elaborately illustrated and by no means the 
least interesting part of it will be found in the presenta- 
tion of English tools, it being, of course, written from 
the English standpoint. Thos, we find shown an Eng- 
lish hammer without the claws, while, for drawing nails, 
we find presented a picture of a pair of pincers, although 
the claw hammer is described as having “a forked or 
claw-formed head which renders it useful to gardeners for 
taking nails out of a garden wall.” 


MENUISERIE. Avee 132 firures dessinées 

yar Pauteur. Paris: Librairie J. B. 

illiere et Fils. 1896 Pp. 376, 
Price $1. 


What we have said about the preceding work applies 
largely to the present one if the word “ French ” be sub- 
| stituted for “ English,” for in the present book we havé 
| an excellent review of carpentry from the Continental 
standpoint. It is to be regretted to a certain extent that 
the tools of carpentry do not receive fuller : 
An expecially interesting section, and one which will bé 
of considerable value in manual training schools, is 
that devoted to wood joints, in which are given dovetail- 
ing and mortising of the most carioas and ingenious de- 
scriptions. The work, very properly, is assumed to be for 
the many who understand tools, yet want to know 
what todo with them; which, after all, is perhaps the 
better and most practical treatment of the subject. 


A DIcTIONARY OF CHEMICAL SOLUBILI- 
TrEs, INoRGANIC. By Arthtr Mes- 
singer Comey. London and New 
York : Macmillan & Company. 1896. 
Pp. xx, 515. Price $5. 

On opening this book it has a familiar appearance to 
an old time chemist. Its two column pages with full 
| faced type headings of the different paragraphs and titles 
| remind one of Storer’s Dictionary of Solubilities. It is, 
| indeed, a successor to that famous work, and in many 














is restricted to Inorganic substances. To all who know 
Storer it is needess to recommend the book in any other 
terms than by saying it is a worthy successor to the old 
author. To those who do not know Storer we can sim- 
ply say that the book will be found an indispensable ad- 
junct to their chemical library. The author seems to 
have taken mach pains with the work. Merely as a re- 
pertoire of formule it is exceedingly valuable, and the 
fact that it has been brought up to a recent date, March, 
1804, gives it high valne. It is the first book of the kind 
pablished since Storer’s work, thirty-six years ago. 


RAILWAY DrRecToRY FoR 1896 
Containing lists of electric light cen- 
tral stations, isolated plants, mining 
plants, street railways (electric, horse 
and cable), telegraph companies, dis- 
trict messenger companies, telephone 
companies, manufacturers of and 
dealers in electrical and street railway 
apparatus, machinery and supplies, 
New York: The Johnston 
Company. Pp. 828. 


This is a very complete directory, whose general pur- 
poses are disclosed on its title page, which we have 
quoted in fall. To those doing business in electrical 
supplies or to those requiring electrical supplies the book 
will be of very considerable value, and we have no doubt 
ene Ane he bh femee ym for it from the growing 
world of those interested in electrical industries. 


A Postat Dictionary. Being an al-! 
habetical hand book of postal rates, 
aws, and regulations, for all who 
use the mails. Eighth edition. 1896. 
Buffalo, N. .: The Matthews- 
Northrup Company. Pp. 102. Price 

15 cents. 

This excellent little work presents in very compact 
shape a concise statement of postal matters such as the 
everyday mortal needs to know. It is arranged inal- 
phabetical form, and is therefore adapted for quick and 
accurate reference, Ite size is supposed to adapt it for 
the pigeon hole of a desk, and it will find a home in 
many such a receptacie. 
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Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


‘The best book for erectrcians and beginners in elec- 
tricity is “ Experimental Science,’ by Geo. M. Hopkins. 
By mail. #, Munn & (Co., publishers, 31 Broadway, NV. Y. 


Stay with your job, and with your wages pay instali- 
ments for a profitable olive orchard. Booklet free. 
Whiting’s Olive Colony, Byrne Building, Los Angeles, 
Cal. 


Engineers —Go into the profitable business uf Concrete 
Construction, Kansome’s System. Easily learned. Lib- 
eral terms for exclusive rights. Ransome & Smith Co., 
758 Monadnock Block, Chicago. 


Oripple Oreek—Its History to Date, Ilustrated. 

Just out, with correct map and costly full page views 
natural as life. This great book will be sent free prepaid 
with our big 56-col. family paper 3 months on trial for 25c, 
(stamps or ‘silver); club of 5, $1. Latest mining news. 
Mention the SCIENTIFIC AMERICAN and address lilus- 
trated Weekly, Denver, Colo. 
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and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


BY vies Porries 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 

or no attention will thereto. This is for our 
and not for publication 

acne © be articles — 
give date of paper or num uestion. 

saqeee not Enowevell th vetsonaile time should 

repeated ; correspondents will bear in mind that 
though —* ,- oa te all either by 
we vor 

muperew tient ach article net eaivertioed 
uyers an 
apd coho will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 

- rather than interest cannot be 

Sclentific American Supplements referred 
to may be had at the office. Pixce 10 cents each. 

Beoks referred to promptly supplied on receipt of 

imerals sent for examination should be distinctly 
marked or labeled. 





2 














(6859) W. R. G. says: Will you please 
give me the formula for rendering phosphorus in such a 
condition that it can be applied to a surface with the aid 
of a brush, so that it can be seen in the dark? A. Phos- 
phureted oil is the best means of exhibiting the luminous 
properties of phosphorus. A small piece of dry phos- 
phorus, about the size of a pea, is placed in a test tube 
with a little pure olive oil. The test tube is held in the 
water bath unti) the oil becomes heated and the phos- 
phorus liquefies ; it is then shaken until) the oil will take 
up no more phosphorus, and after allowing the oil to be- 
come clear, it is poured off into a small glass vial pro- 
vided with a glass stopper. Only a small quantity of 
this oil in the bottom of the vial is necessary, When it 
is shaken about so as to coat the sides of the vessel, and 
the stopper is removed so as to let the air get in, the oil 
coated sides of the glass become at once luminous, and con- 
tinue so as long as the stopper remains out. Characters 
written on paper with oi] thus prepnred (freshly) appear 
in the dark very brightly. Phosphureted ether is pre- 
pared by digesting phosphorus in ether for some days in 


a tightly stoppered bottle. A piece of sugar dipped into 


this ethereal solution and then thrown into water makes 
the surface of the latter appear quite luminous in the 


dark. Young experimenters must remember that phos- 


phorus is very dangerous to handle when out of water, 
and often inflames spontaneously when exposed dry in 
the air. 

(6860) E. I. N. says: Will you please 
give me a recipe for making tableting glue for putting 
up tablets of paper and a recipe for making mucilage? 
The same will be appreciated by your subscriber. A. 
Tablet giue.—For 50 Ib. of the best gine (dry) take 9 
lb. glycerine. Soak the glue for ten minutes and 
heat to solution and add the glycerine; if too thick, add 
water, Color with aniline. Mucilage.—A strong aque- 
ous solution of reasonably pure dextrine (British gum) 
forms a most adhesive and cheap macilage. Alcohol, or 
rather diluted wine spirit, is usually employed as the sol- 
vent where the mucilage is to be used for gumming en- 
velopes, postage stamps, etc., in order to facilitate the 
drying, and acetic acid is added to increase the mobility 
of the fluid. The strong aqueous solution is more ad- 
hesive than that prepared with alcohol, for the reason 
that it containe a greater proportion of the gum. To 
prepare this, add an excess of powdered dextrine to boil- 
ing water, stir fora moment or two, allow to cool and 
settle, and strain the liquid through a fine cloth. The 
addition of a little powdered sngar increases the glossi- 
ness of the dried gum, without interfering greatly with 
ite adhesiveness. The sugar should be dissolved in the 
water before the dextrine is added. 


(6861) W. K. W. asks: 1. There is a 
mill being wired here for incandescent lighting. They are 
going to use 125 volts at switchboard, and 115 volt lamps, 
and are going to allow for a 10 volt drop. The lamps 
are 20 candle power. I would like to know if, where the 
drop is greatest, or 10 volts, if these lamps are going to 
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take more current than they would near the dynamo, 
where the voltage is higher. Ifso, how much more 
current ? A. The lamps will need more current for lower 
voltage in inverse ratio. 2. In a plant where there are 
five dynamos of 300 amperes apiece, why don't they use 
say one or may be two machines of greater capacity, 
instead of more machines? A. It is good practice to 
have plenty of duplication. Otherwise a single machine 
would do the work. 3. Cana dynamo of 110 volts and 
300 amperes be made to deliver more current by reducing 
voltage by running slower? A. No. It needs rewinding. 
As the speed is reduced the output of current is less. 4. 
Ina divided circuit how much current goes by each 
branch? A. In divided or branch circuits the current 
in each branch varies inversely as the resistance. Sec 
Sloane's “ Arithmetic of Electricity,” $1 by mail. Thus 
for 8, 5, 10, 11, and 12 ohm branches with 65 amperes 
approximately 27,16, 8, 744, 634 amperes would be passed 
respectively. 

(6862) C. 8. B. says: I desire to obtain 
a formula for the preparation of a copying ink which 
will copy on the ordinary copying tissue without the aid 
of water or letter press. Itis called the dry process of 
copying. 








A. 1, Black: 
Nigrosine C. P. fine...........+...+ «+-.10 oz, 
0 PS Se ere ee eee 1% “ 
Hot water.... ... beats adhe qoteonnesas 1% pt. 
GONE San dcthedsns ha bbddescotactcs 144 oz. 


Dissolve the nigrosine by tritaration in the hot water, 
then add the other ingredients and strain through a 
piece of silk. If too thick when cold, dilute to the pro- 
per consistence with water. 


2. Blue - 
Cotton blue (aniline) C.B. .. ....... .. 6 oz. 
WMT Gn dcccvccccs coccivdcseosses i 
Glycerine. ... ........++ wk die. Enotes aa 4“ 
Proceed as directed for black ink (above). In prepar- 


ing these inks it is essential that the water should be 
kept quite hot while the operation of trituration is per- 
formed. The trituration should be continued until all of 
the dye has been taken up by the water. The straining 
must be performed hot, otherwise the filtering cloths 
quickly become clogged. In purchasing nigrosine and 
aniline blue, obtain, if possible, the purest quality. Cheap 
grades of these dyes are almost invariably heavily adul- 
terated with dextrine. 


(6863) L. N. says: Will you kindly give 
me directions in the earliest possible issue of the Scren- 
Tiric AMERICAN for taking the gloss from photographs, 
so that I may obtain a good surface to painton? A. 
Mount the print in the ordinary way, avoiding lumps. 
Roll, and afterward sift on the surface finely ground 
pumice powder. With a circular motion rub gently with 
the palm of the hand. Proceed until the surface de- 
sired is obtained. The use of plain paper is recom- 
mended, 


(6364) J..E. W. asks: 1. In case a tele-, 
phone grounded circuit is struck by lightning or becomes 
crossed with an electric light wire, will the current always 
take the nearest way tothe ground? A. It will tend to 
take all paths to ground, of both high and low resistance. 
2. What is the composition used for fusible wire and plugs 
in electric work? A. Lead, zinc, tin or fusible alloy may 
be used. 3. How can two or more electric bells be put 
on one circuit and be made to ring reliably? A. Use 
enough battery to do the work or a powerful enough 
magneto. 4, In telephone construction for exchange 
work, where the lines do not exceed one mile in length in 
metallic circuits, is there any advantage to be gained In 
the transposition of the lines, as is done on long distance 
cirenits ? A. It may be highly advantageous, depending 
on the nearness of interfering circuits. 


(6865) A. F. O. asks: Can I charge my 
storage battery by the commercial street current (direct), 
voltage 220, with rheostat that gives 10 amperes ? There 
are 5 cells of 2 volts each. Should I connect directly 
with street wires or interpuse the resistance ? How shal! 
I know when to stop? A. The process will be uneco- 
nomical. Use a rheostat to cut down the current to 5 am- 
peres per square foot of positive plate. Stop charging 
when gas evolves or when the specific gravity of the s°- 
tution has reached the standard at which you work. 


(6866) J. F. P. asks: Will you give me 
a prescription and the directions through Notes and 
Queries (or by mail) for making the jelly for a hekto- 
graph? A. An illustrated article on this subject is given 
in our SuprLement, No. 438, to which we refer you. 
You will find a fuller tested formula in our Cyclopedia of 
Receipts, Notes and Queries. Price $5. 

(6867) S. A. 8. asks: In a given amount 
of air how many degrees of heat are consumed before 
the air reaches its maximum expansion, and how 
much has the volume of air increased ? A. There is no 
known limit to the expansion of air, It ‘increases in 
volume 1-273 part of its volume at 0° C. for each degree 
C, rise in temperature. 

(6868) W. T. H. asks: I have a boat 
built on the plan of St. Lawrence River skiff, 18 feet 
long, pointed at both ends, 25 inches deep at bow and 
stern and 16 inches amidships. In center of boat is « 
seat and immediately in front of this seat is the center 
board, 32 inches long, projecting into the water fan shape, 
like a folding board. I wish to use a sailon this boat, 
and would like to know where it should be placed, assum- 
ing I use a 100 foot sprit sail. A. The location of the 
sail is largely fixed by * good practice.” Its center of 
resistance, depending on its shape, should be a little aft 
of the center of the centerboard. By trimming your boat 
by the bow or stern youcan make her carry any helm 
you wish when ona wind. 


(6869) T. F. asks: What will harden 
resin and Venice turpentine, so that they can be softened 
with steam again ? I want to use them for putty for pic- 
ture frames. A. 1. Dissolve 1 pound of gine in 1 gallon 
of water; in another kettle boil together 2 pounds of resin, 
1 gill of Venice turpentine, and 1 pint linseed oi! ; mix 
all together in one kettle, and continue to boil and stir 
them together until the water has evaporated from the 
other ingredients ; then add finely pulverized whiting til) 
the mass is brought to the consistence of soft putty. This 
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owition is hard when cold, but when warmed can 
uided to any shape. 2% Mix 14 pounds of glue, 7 
in resin, 44 pound piteh, 26 pints linseed oil, 5 
_ of water, more or less according to the quantity re- 
| Boil the whole together, well stirring until dis- 
\ add as much whiting as will render it of a hard 
-teney, then press it into a mould which has been 
‘asly oiled with sweet oll. No more should be 
chan can be used before it becomes sensibly hard. 
.ize is then pat on, several coats being considered 
then the gold leaf itself, which is burnished 
_rve of time, and finally covered with finishing size. 
.70) E. @. P. says: Will you please 
know through your Notes and Queries column 
_-thest distance projectiles have been thrown from 
rve guns now in use? A. The longest distance 
«hot has been fired is a few yards over 15 miles, 
was the range of Krupp’s well known monster 130 
«| gun, firing a shot weighing 2,600 pounds. The 

\rmstrong gun has an extreme range of 14 miles, 
shot weighing 1,800 pounds, and requiring 960 
of powder. These guns, however, proved too ex- 

being unable to stand firing 100 times, and their 
wcture has practically been abandoned. The 2 
\strong gun hurls a solid shot for a distance of 12 
ind the discharge of the gun cannot be heard at 
we where the ball strikes, 
puted range of the most powerful guns now made, 
obtain that range an elevation of nearly 45 de- 
is found to be necessary, Quick-firing guns are 
icpended apon at the present day than extreme 
of range, and in this respect what is considered 
st wonderfal of guns, perhaps, is one of the 
os, which can fire as many as 600 shots a minute, 
: is so light that a soldier can carry it strapped to 


From 12 to 13 miles is 


ssTl) E. D. J. says: As I am a reader 
r valuable paper I would like to ask you if you 

me what Iean clean my white hat with. It is 
; A. Sprinkle with water and expose to the fumes 
of burning sulphur in a tight box. Or to renovate white 
straw hats the following method has been recommended. 
Prepare two solutions as given : 


1. Se dium hyposulphite . 


First sponge the straw hat with nee No. 
, aside in a moist room (cellar) for twenty-four hours ; 
then apply solution No, 2, and treat similarly as before. 
Finally the hat should be gone over with a flatiron, not 
If very dirty, the hat must be cleaned with some 
detergent and dried before beginning the bleaching opera- 
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iS, Star use onal 
Automatic 
| athes Cross Feed 


9 and 12 inch Swing. 
Novel Features. 






New Designs 
Vn Catalogue 


SENECA FALLS MPG. COMPANY, 


Vater St.. Seneca Falls, N. ¥ 
AMERICAN PATENTS.—AN IN TER- 
esting and‘ e table showin the number of pat ts 
unted r which eialeions 
h e ‘een fi ve 2 ng down to December 
‘i a) ts “ined m SCHENTIFIC AMERICAN StP- 
PI EVENT, N 18ew. Priv cents To be bad at 
* office a f vu all newade.lers 








SHAPERS, PLANE 
apis nes! Machine HOP Our 
Lal 


CO. (20 CULVERT ST CINCINNAT | 
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S$FOR BICYCLE USE. > 
$ Aad ) 4 ne = = Nip > 
3 ta _ wh 7 se (355 > 
Scr sty ‘ * ob . ~ : 
e 

> 4 THE STARRETT R2n, Athol, PARS. 3 


SOSOOSOOCOO 00000000000000003 | 


11% Bducational Insti- 
tutions are using 


LATHES 


MADE BY 


F. E. REED CO. 
P. O. Rox 8&7, 
Worcester, Mass., U. S.A. 


— Sew Engine, and a 


The Curtis Balanced Steam Trap 


(amp bines more Saperior 
Features than ony othe 
Trap } :e market 
SP” Send for eveuer x. oO 


girtny perticulars 


D'ESTE & SEELEY co. 
89433 Haverhill Se. 
BOSTON. 


LITTLE GIANT BOLT CUTTERS. 
and NUT TAPPERS. | 


Complete with Tap Chuck, 
Taps, Dies. and Collets Cut- 
ting «izes, from i¢ to 1 inch. 





Has tmproved cluteb on spin- 
die for running die off after 
thread te cut, making quick 
return. 


tC?” Send for fully Wlhustrated 
catalogue. 
P.O. Box B. Greenfield Mass. 





BARNES’ 
UPRICHT DRILLS 





ng from Light Fric- 
Disk Ip to @ Baek 


I(r New Catalogue. 


W. F. & JOHN BARNES CO. 
1999 Ruby Street, ROCKFORD, ILL. 


niplet rang 
Geared Self- 


Send for 





For Bicycit MANUFACTURERS 
QUINT’S 
TURRET DRILLS 


Arranged for Tapping with from two 
to twetve «apindles, 


A. D. QUINT, 
+ Clinton St., Hartford, Conn., U.S. A. 


Miling Machines 


and General Line of Machine 
Shop Tools. 


Hill, Clarke & Co. 


£66 Oliver &., BOSTON. ! 
16 #8. Canal t., Chicage. 








r 
THE ORN. AMENTAL IRON INDUS- 
tre Deser); of the method of manufacturing 
Wrought trow int rnamental and «artestic forma, With 
Giliustrations. Contatmed in &c LENTIVE AMERICAN 
SUPPLEMENT. No. 1090 Price 1 cents. To be had 
at this office and trom all newsdexiers. 


Maxey t 
Nicely ro = and wasefalness an 
orn spent tu on’ k send for Book. 
3. STEVERS Fool. vo. P.O, Box 
Chicapee Falls, Mass. 


» heedel 


~ Tyee — 


NEW PATENT 
Raw-Hide Bound Mallets 


Sizes M4, 4, and § inch face. 





| 







Weight Lis, ig and & ounces. 
Price 60. 75, and 90 cents. | 
Ada | cent per ounce for postage. 


BROCKTON MALLET C9., Brockton, Mass 


| Address Advertising Dept., 
Box 2 








Td 


Multipolar and Bipolar. 
For use in mills, factories, ware 





houses, and small and large 
lighting plants. Potnts of merit: 
compact, simple, easily 

all moving parts ed m 
injury. Sizes, 1 to Ob. p. as mo- 
tors, and from #@ lights up as 
generators. 

te” Send oz sqogiat ote 
cular,“ 


TRIUMPH ELECTRIC CO., CINCINNATI. ‘omio, U. S.A. 
WE SELL DIRECT TO 
PURCHASER. 


Buy of us and save 
ent'’s commission. 
W) horse motor or 1M 
light dynamo. List 
orice, #4). Price to you, 
25. Long time, easy 
myments. Other sizes. 
Write - State what 
you want 
Hobart Electric Mig.Co. 
Troy, Ohio. 


DYNAMOS & ELECTRIC MOTORS 
Our 10 to 75 light Syaemes are 
pronounced a success all 
who have them in use. ‘eh 
grade, compound wound, self- 
ott self-aligning beari 

high effi elency and great durabilit 
guaranteed. Lowest prices. Do your 
own Ii hting, no experience — 
. Som- 






















, Paves. AND SCHOOL 


INDUCTION 
COILS for experi- 


ments in X rays and 
other electrical work. 
“¢ Catalogue Free. 

. S. RITCHIE & SONS, Brooxiwe, Mass 


5 


APPARATU 






A tool adapted for light drilling. 
Constructed specially for the use 
of Bicycle Manufacturers. 


co. N. CADDY, 


West Center Street, Canastota, N. Y. 





DO YOUR OWN | sa::.."2224;,.2%% 
| Others! pining for 







PRINTING printed rules 


PRESS for Write for catalogue, 
cards, circulars, &o | Presses. type. cards, 


Press for pres | j 
| 


) factary. 
= aul ounen, U0 “REL SRY & CO 


Meriden, Conn. 


A Book of Tools 


The “ Scientific American” says of 
the Book of Tools: “It is so excel- 
lently made up, and ts full of such 
valuable information, that it fainy 
eclipses many works sold simply on 
their merits.” 

“A Book of Tools” is our cata- 
logue, 50 pages, over 2,000 illustra- 
tions of Machinery, Tools and Sup- 
plies of all kinds, and we will send a 
copy free post-paid to any address 
upon receipt of 2% cents in stamps to cover cost of post- 








| age and advertising. 


CHAS. A. STRELINGER & CO. 
Detroit, Mich. 


Bur Tetepnones > 


That Are Good—Not “Cheap Things.” 
The difference in cost is littl. We guar- 
antee our apparatus and guarantee our cus- 
tomers against joes by patent suits. Our guar- 
antee and instruments are beth geod. 
Western Telephone Construction Co. 
WO So. Clinten Street, CHicaco 
Largest Manufacturers of 
Telephones in the United States 


TELEPHONES 


for Long or Short Distance Use. Also 
interior or Warehouse Telephones. Sent 
on trial to responsible parties. Sold thou- 
sands during the last two years, every 
one a success. 


t®” Send for Circular and Testimonials. 


Julius Andrae & Sons Go. 
TULWAUKEE, WIS. 


*” 














re 
° hi ° v x. A. This begte 13 Wind Steam, or Horse 
e 


| ed for shipment, weight 


SENSITIVE DRILL! 








the MASON STEAI1 PUPP 


CAN’T HANG UPI: 


This can be said of no other pump. 
THE MASON REGULATOR oe ” (gosTon, MASS. 


> TRIUMPH DYNAMOS AND MOTORS OE 


| 










PRIESTMAN SAFETY all ENGINE 


“ Phenomenally low én cost of operation."—Franklin Inst. 
NEITH EK Kerosene, NOT Gasoline 


Rn 
ENGINEER 
Economical, Simple, Safe, Au- 
tomatic. For Electric Lae 
ing, Pumping, Milling, ete. 
PRIESTMAN & COMPANY. Inc. 
Room 530, PHILADELPHIA BOURSE 


The Chicago Gas & Gasoline Engine’ 


The simplest gas and Girone 
-—— (RY -- no 
or @ ute, steady Fan 
~ and ——.- Itis a dwarf 
in net 2 =. = 
stre’ % ‘atalogue sent 
applicat 
~~ BY 
J. J. NORMAN CO., 
48“A” South Clinton St., | 
CHICAGO, ILL. 

















Power. We offer th 
WEBSTEK 2%¢ actual horse power 


for $150, less 10s discount for cash. 
Built on toterch: eable plan. Built 
of best material. ade in lote of 100, 
therefore we can make the price. Box- 


pounds. 
Made fre. Gas or Gasoline. 


or Special Catak 
w ER nate MPG. © ‘a 
we Ww est 1th street, CHIC! AGO SS 


VANDUZEN ®ve a PUMP 


Pumps Any im ob Liquid. 
Always > =e RBever Clogs nor 
TO Soagaatess. 











The Coburn Patent — Track 


Store Ladders. 


A PAIR OF STAIRS ALL ALONG 
THE LINE OP SHELVES. 
&2” Send for Book. 
The Coburn Trolley Track Mfg. Co. 
HOLYOKE, MASS. 


ARMSTRONG’S « PIPE « THREADING 


—AND- 
CUTTING-OFF MACHINES 


Both Hand and Power 
Sizes 1 to 6 inches. 
Water, Gas, and § Fi 
ters’ a. Hinged Pipe Vises, 
Pipe Cutters. Stocks + Ines 
acknowledged to be 
BEST. Send Jor catalog, 
"THE ARMSTRONG MFG. CO. 
Bridgeport, Cenn. 


‘MICROMETER RULINGS 


in English and Metric Scales. 
Special Rulings for Colleges and all Microscopical Work 
J. ZENTMAYER, 
Micrescope Manufacturer, 


207 8. Lith Street, PHILADELPHIA, PA. 


HARVEY HUBBELL 
Machinery and Tool Mfr. 
Improved Tapping Machines 


CREWS 


Machine Screws for electrical purposes. 
Sample box free. 
BRIDGEPORT, CONN, 


Mo ODE BAK SE pene i : 
MANFG. SPECIALTIES 


Dies, Tools, Models and Special Machinery. Milling and 
Press Work. Electro plating of all kinds. Satisfactory 
work guaranteed. THE PARK MANFG. CO., 
920 Kim Street, NEW HAVEN, CONN. 


a 


BSOLUTELY PREY 


JSTA AcuineRY. TORTS ey weed METAL 
o*” M ANNOCITIN< 








= s sally 





























mail. 


























fitted to bis Famous Artificial Lim 





A. A. MARKS, 


«— The Loss of a Limb 


was formerly of much more consequence than it is nowadays. Science has softened the blow. With 


MARKS’ PATENT RUBBER FEET AND HANDS, 


17,000 of them are in use all over the > we 
§ llustrated book of 40 pages, free, with formula for self measurement. 


701 Broadway, 





| No. 80 River Street, 





comfort, natural convenience, ond Gusaniiity. Over 
Maker to the U. 8. and other 





NEW YORK CITY. 





: SNe WACNERY a 


|The Electric Candle 


For Magic Lanterns. fr newes 


the newest 
expensive device bad scientific or popular pro- 
jection by electricit. 

om: Send for Special Circular. 


QUEEN & CO. (incorporated), 
1010 Chestnut St., Philadelphia, U.S. A. 


Eclipse ———= 
Cream Separators 


are Closest Skimmers, Most Durable, 
Rasiest Running ~y far ae Simplest 
Hand or Power Se; the 
market. Agents $ Wanted 


C. L. CHAPMAN SEPARATOR WORKS, 
I. ITTLE TLE FALLS, N. Y. 


WIRE “222" WIRE 


Automatic wire form ne department is in 
charge of om 7 Manville 
shicthene tars for making shect metal goods. 
THE WATERBURY [MACHINE CO., 
P. O. Box 1025, 
WATERBURY, CONN., U.S. A. 






















Newark, N. J. 
1% Liberty 8t., N. Y. 
3% & 37 8. Canal St., 
Chicago. 


i NICKEL 
3 Electro-Plating 
3 Apparatus and Maternal, 
25 THE 

5~ Hanson & VanWinkle 
a Co. 

re 

de 


EDGE TOOLS 
are often nearly ruined ay ae using a grind- 
stone pot to 


suitable or grinding any tool. 

te May we send you our Catalogue, 
twhech will gire you some information ? 
GRAFTON TONE COMPANY, 
GRAFTON, 












OnI0- 








Durable—Easily Applied. 
This is manufactured 
oo nat Trinidad asphalt 
and will not dry up 
ond become brittle under ex- 
posure to the weather as coal- 
tar rootings do. §# Send for 
free sample of roof 12 
with circular and ¢ list to 
WAKREN © a oe AL 
& MFG. CO., 

S5 Fulton sires. : 

ew York. U.S.A. 
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The... 


Premo Camera 


* 
Styles for 


18906 


now ready 


* 


ROCHESTER OPTICAL CO., Rochester, N. Y. 


ONLY PRACTICAL MAGAZINE CAMERA. 
SUNART’S 


“VENI, VIDI, VICI,” 


SUNART MAGAZINE, 

. SUNART FOLDINGS. 
Send for Illustrated Cata- 
logue—?2 cent stamp. 

ROC HESTER, N.Y. 












SUNA kT PHOTO CO., 


SMALL | MOTORS for All Purposes. 





Specialty states fo 
all rt eee oes bt a sewing machine outfits 
toys, dental dr drills, jewelers’ 
‘or Catalogue. The 1. y bh 
are c "O.. Manufacturers of 


Electrical Ayah is: 
Mitchell st., PROVIDENCE, R. i. 


MANUFACTURE OF STARCH FROM 
Maise.—By J. Kriegner. Full details of the 
With one ill 


ustration. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT. No. 101%. Price Wcents. To be 
had at this office and from ail newsdea 





HE DEFIANCE. MACHINE WORKS 
F FIANCE H 

















Sak Y 30, 1896. | 


go0xS ON ELECTRICITY AND MAGNETISM 
JUST READY. 





on Electricit 
of times a, Blestriec Lightin "wleatric Rall: 
“ “Ploctro-Metallurgy, and jects. 


| 1 ae 

HENRY CAREY BAIRD & Co. 
RIAL pam og NR 
Walnut St., Philadelphia, Pa., U.s. A. 








fo i use. Broad and comfortable, and guaran- 
. feid its shape. Most sensible and serviceable 


oe in the market. Twenty years’ experience in 
" . leather enables us to make good this claim. 

LLL STYLES te EMEN’s SADDLES 

\sk for the Fg’ ian Tegel gos sup- 

, ill sen Fopalt on rece of price: 

00; me Furnished with 


als 
y t 
| dies’, $4.00; Gentlemen's, 
eli Tor L seat pe 
THE puGUID SADDLERY CO., Syracuse, N. Y. 
THE BICYCLE: ITS ‘INFLUENCE IN 
lie and Disease.—By G. M. Hammond, M.D. A val- 
ind interesting paper in which the eubject is oe 
haustively treated from the following standpnete : 
The »f the eyele by persons in heaith he aad 
, » by persons diseased. Contained in SCIENTIFIC 
‘ \\ SUPPLEMENT, No. 1002. Price 10 centa. 
To be had at this office and from all newsdealers. 


1896 A, tne Bicycles 
‘ wove at’ lowest 
C nsteanio rices. 
bes ‘arlington’ * $45.00 
$65 . 


$37. 
$20 « $10.75 
L atest models, fully es pneumatic tires; weight 17% to 
all styles @ 


" Large illustrated ¢ 
Cash Buyers Union, ‘162 W.VanBurenSt.B VSidhicago 


DIXON'S G91 swics Tear oie 

CYCLE CHAIN esc vin pay you f 
w 

GRAPHITE sna Fe 


10S. DIXON CRUCIBLE CO., ” waneey CITY, N. J. 

















The first manin any town who 
allowed an agent's d ntand 
cy, whereby be 


ie ress 
aA Ts 1 Summer Av., Newark, NJ. 


PROPOSALS. 


Sealed proposals for furnish- 
TO BUUDERS «oe seeaneeen cee 


taining walls for two kitchen buildings of the Long Is- 
yand State Hospital at Kines Park, N. Yoomay besent 
P 4 mail or delivered in person u to 3:30 o’elock P. M., 
ednesday, June 10, 1896, in Jobn 
of the Board of Managers of the Lo 
Hospital, in Room 107 Arbuckle Building, Brooklyn, 
N. Y., at which time and the Be 
will receive and open all bids. bans a 
for the whole work and accom 47 two sureties, 
guaranteeing the taithful exec cnosutien of the offer if ac- 
cepted. The Roard of Managers reserve the right ‘ 
reject any or all bids as they ma 
terests of the State. Plans fications may be 
seen and forms of proposals o alned at the office of 
1 «i. Perry, Architect, in the Capteol at Albany, N. Y., 
or at the ‘office of W. KE. Sylvester, General Superin- 
tendent, Kings Park, a . 


oe 

















KLINE’S PATENT IMPROVED 


Boss Jar Holder and Top Wrench 
Entirely Poo 4 jar. 


No more burned har in canning 
fruit—No more broken. , 4 while fle 


— ing—No trouble to ~~ hot jars— 
, No more bad temper trying to open 
— No more trouble to close them— 

of best steel wire and rubber— 


Will last a lifetime. Price 50c.per set 
KLINE & CO., Mfrs., 
4 River Street, Florin, Pa. 


Pattern Siaher’e Gengen, Weee- 
es, 


Agents Wanted. 





| oe ge 4 Chisels, Go ‘urning 
—— BROS nd for Price List. 


CAST STEEL BUCK ROS., Millbury, MASS. 


A Boiler Feeder 
For High Pressures 


WORKS AT 10 TO 240 LBS. STEAM 
as easily as 
OUR STOCK INJECTOR AT % TO 18 LBS. 
May we tell you about it? 
PENBERTHY INJECTOR CO., 
116 Seventh Street, DETROIT, MICH. 











Stereopticons, Magic Lan- 
terns and Accessories. 
Triple Stereopticon for Project 
ree in Natural Colors. 
ides for Projection in 
atural Colors. 


LANTERN SLIDES 


and other novelties. Self Cen- 
tering Arc Electric Focusing 
Lamps for tg 9 Photo- 


usiye * Cc "COLT % c oO. 

T assau St. 

and 6 Fifth Ave, (New York 
mess a — 














Scieutitic 


American, 


























DAIMLER MOTOR COMPANY, 


BUILDERS OF 


Highest Grade Single and Twin Screw Launches. 


Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec- 
tricity. 
Run on one pint of gasoline per horse power 


per 
min 


| a 





OFFICE AND > 


“STEINWAY,” LONG ISLAND GITY, WN. Y. 





No steam or naphtha under pressure. 


hour, and are under ‘way in less than one 
ute. No licensed engineer or pilot. 

Also Stationary Motors. 
Send for iilustrated Catalogue and Price List. 










OR 
MARINE, Oye! sins p LAUNCHES 


AND 


Lea, 
= actor! 
OR FIRE. 
MONITOR VAPOR ENGINE 
Grano Rapios, MICHIGAN. 
EASTERY OFFICE. LUDLOW STATION, YONKERS. W.¥ CATALOGUE FREE. 


SMALL GASOLINE LAUNCHES | 





17 ft, by 31 in. ne P 
motor. . Ae , * 
rsons. 


_ yo 
ak - 

noes, ee, be ali sizes aly — 

Jor catalogue “ J. H. RUSHTON, C rg NY \ 


NEN? so 
ae, 4 


COLLARS AND CUFFS. 
MADE OF FINE CLOTH IN ALL POPULAR STYLES, 
quali inFitand Wear to finest line 


‘ot to be laundered ; when soiled reverse, then discard. 


LUXURIOUS and ECONOMICAL. 


Soild at all leading Gents’ Furnishing Stores, but if not found 
x of ten © omnes 
Cuffs, naming the size and st 
Coliar and pair of Cuffs eent for @ CE Ts. 
REVERSIBLE CoLLAR Co. Boston, 77 Franklin St.,New York 


fie 











ts ” 
Hawkins’ Aids” to En, ineers 
EXA Me of Pg he — ~ s and aid. 
swers, 5¢ x 744, leather. ro t . 
send for FREE Descriptive Catalogue of th “i 
and other Engineers’ _ 
& CO., 9 —~ Street, New YORK, N. Y 


The Do. 






THE HAMMOND TYPEWRITER CO., 





ft 
HEO. AUDEL ‘I 


il 


VAPOR LAUNCH. 


Engine and helm controlled 


ALCO 










"SCROLL SA SAWS F< Ukineon Oo, 08 Han sella oc Sena #e for 


SCIENCE.” 


Shorthand by Mail Pewee dave 


Free. Potts Shorthand College, Wiliameport, Pa 
ICE? MACH HINES. Corliss kucines. Hrewers’ 





i 











and Bottlere’ Machiner® THe VILTER 
Mra, Co., 8 Clinton Street, Milwaukee, Wis 


L. IGHT and fine machinery a specialty. Model and ex- 


perimental work ey confidential. Drawings made 
and inventions perfect Towe, » Gull St., Buffalo 


x 


TYPE WHEELS. moosts yin ng EES Se. OAL MAC TUMERY 
NOVELTIES & ETC. NEW TORK STENCH WORKS 100 MASSA ST N.Y. 






















oma bow. Latest improved and 

omy Rtol — now ready for 
e market. to # ft 

$a bandh. p No licensed en- 


gineer or plot. required. Speed 
and safety quaranteed. No dan- 
gerous naphtha or gasoline used. 





Marine Vapor Engine Ce., Jersey City, N. J. 


°° - THE KEY TO THE - - - 


Daugherty. 
Visible Typewriter) = 


Attention to Details. Study of Operator’s Wants. 





SEND REFERENCES. 
*feAosddy UO jeg souyoeW 





The Daugherty Typewriter Co. 
. KITTANNING, PA. 
. 0 Bex 1260 "C0", PITTSBURG, PA. 
*. Main St., Dallas, Texas. 140 Pao St., Chicago. 
150 Nassau 8t., N. 








tata TURBIN 





2 Hammond 


ALLGNMEN T— Perfect and permanent - 

IMPRESSION — Invariably uniform. 

TOUCH —Soft, light and elastic. 

SPEKED—26 words a minute. 

DU RABILITY—The fewest parts, the best made 

VARIETY —2 la #8, 87 styles of type, paper or 
ecards of any widtn or size on one machine. | 

| PORTABILITY ~— Weighs only nineteen pounds 

complete, with traveling case 


| 
| 
| 
| 


- 40 Bast 62d Street, - NEW dente! 





Messrs. MUNN & Co, Solicitors 
of Patents, have had pearly fifty 
years’ continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 

mtable by writing to Munn & Co. 
unications strictly confiden- 
handbook of 7 and 

how to obtain them sent free. 


PATENTS 


toee through Munn & Co. receive 
by pociall patice ss Ge —~ Amer. 
ican. Ss splem wee 
elegantly illustrated, has t he % skewagt 
oe ~—gh i -@ any wclentitie work 
a year. b 
"Address MU NN Peco 
New York, 361 a 








Reduced Rates to Pittsburg 


The Prohibition National Convention will meet in 
Pittsburg May 27th to 2th 

For this occasion the B. & O. R.R. Co. will sell Excur- 
sion Tickets from all points on its lines for all trains of 
May Mth to Mth, inclusive, valid for return passage 
unti] May 3th, at one single fare for the round trip. 

Tickets will also be sold at coupon stations of all con- 
necting lines. 

The B & O. maintains a doable service of fast ex- 
press trains, with through Pullman Cars attached, be- 
tween Philadelphia, Baltimore, Washington, and Pitts- 
burg. Be sure your ticket reads via “ Picturesque 
B. & 0.” 


MAGIC Te ae 








Typewriter 
Patent 


This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 


Wyckoff, Seamans & Benedict. 


| 





327 Broadway, New York. 








y have a tone that’s 
theirown. ... >» 


THE NEW sis ‘oe Seat: 
EPARTURE vss 
BELLS WY 
Pin HE xEW E- 
KTURE BELL CO., 
ale. hae Main ee: 
ristol, Conn., U.S. A. 


























FOR SAI 
Focslen a Pepente Conete- Mexico, A Ger- 
many, Austri um, France, say, one of ee 
most novel a ul Ie YERSON of D BATES For- 
further particalars address, TES 
108 La Salle St., Bs ey Iut., U.S.A. 











ROCK:EMERY MILLSTONEs 


a G00 FACTORIES, : 
OVER STURTEVANT MILL CO., Boston,Mass. |S. 


DIAMOND hardness. 
EMERY PACE 
Always Sharp. Requires No Dressing. 
( Send for Cirewar. CHEAP as Buhr. 








pe 2 ay 50 cents a year, Instructive to 
DOINGS . everybody. Sample copy 5 cta. 
15 Cortlandt street, New York 


WAT E a WHEELS 
SEND FOR PAMPHLET 

JAMES LEFPFEL & OF., 
SoringSeld @hie, 0.8% A 





pEve?. OPED, Abao jute secrecy, Send 

particulars. Advice and susee stions free 
% ye irs 
New York. 





Gcmpeniiond an and sample orders eclicited. 
in business. Gardam & Sou, 6 Jobp St., 


NESS & HEAD NOISES CURED 
by my Invisible Tubuler Kar Cushions. Whispe ra heard 
Warranted to help more cnses thac ai! similar devievs 
combined Soe ene lawees dovyes, Sold by 

G. Hues caly, 653 Br’dway,N dena for book of proofs F REE 





























The Practica! Trousers 
Hanger and Press 


yy trousers “ Smocth 
f Ironed.” Money re- 
funded if not satisfactory 
Illustrated booklet with 






testimonials and fac- 
simile letters of dupti- 
cate orders, free on re- 
quest. For 85.00 we send, 
express paid, a set of ¢ 
hangers and 3 closet rods, 
which used in conjunc- 
tion enable the convenient 
arrangement shown in the cut. We 
hundreds of these sets. Single Hanger 75c 
prepaid. Single Rod Ye. Practical Novelty 
0., 425 Walnut 8t.. Phil, Pa. Agents wanted 





















VOLNEY W. MASON & CO. 


FRICTION PULLEYS, CLUTCHES, and ELEVATORS 


PROVIDENC ik, hk. I. 


WOODEN TANKS. 


For Railroads, Mills snd Manufactories. 
Builders of Stee! Towers and Tanks. 
Red Cypress Wood a. @ specialty 
W._ Be CALDWE ca 
217 EK. Main tall Louleviiie, Ky. 











P80 US USE @RINDSTONES” 


f 80, we can supply you. A!) sizes 
oo and unmounted. always 
kept in stock. Remember, we make a 
speciaityof selecting stones for ali sve 
cial purposes. §2" Ask for catalogue 


The CLEVELAND STONE CO 
2d Floor. Wi ‘lishire, Cleveland 0 









- and HEAD NOISES relieved by ~ oo 

i Wilson’s Common Sense Ear Drums. 
New scientific invention, entirely different 

in construction from all otner devices. Assist the deaf 

when all other devices fail, and where medical ski!l bas 


given no relief. Aafe, comfortable, ana invisibic; no 
wire or string attachment Write for Searle. 
1L.3S0N KAR DREM MANUF. CO, 
Louisville Trust Co. Building, Louisville, Ky., 
GI™ Menton tw this paper. and 1122 Broadway, New York 








|GHTN cH. DURABLE QUICK 


WILL CRASP ANY SIZE 
PIPE witsourT SAIPPIMNG 
Will MOT CRUSH PIPE 


~ seem 
C.P.PAYNE 


RIGHTS FOR SALE -> SHELL MAN CA | 








Free Outing Clothing Book 


beautifully iliustrated. Shows 1865 sty!es 
Only vook on fashionable outing cloth- 

a8 . Send 2c. gemep for Book Q 
WHITE DUCK TROUSERS by 
mail, post prepaid, *4.50. Send leg 
and waist measure; allow for 2 inch rol! 
at bottom, DeSsSCHIPTION.—Our trous- 
ers are made of extra quality Duck in 
the best manner; side, wateb and hip 

xckets; taped seems; wide hem on 

~ottom and straps on waistband for 
belt. Ali hand finished. Buy direct and 
save retailers’ big profits 

H. & LOMBARD, Outfitter, 
’ Row, Boston, Mase 





22, 4, 26 Mere hants 


ee 


Automatic Lawn Mower Sharpener 


You push the lawn 
mower, we do the rest. 
It will automatically 
erind your lawn mower 
perfectly true and 
sharp tn less than one 
minute, Adjustable to 
any shape or diameter 
» of we Mower. Will 
last 20 years. 

ew” Send for circular 
Rize 10, 12, 14, 16, 18. 2) 
inch hes. Price $1 ®., $1.10 
$1.20, $1.50, $1.40, $1.50. 


THE AUTOMATIC LAWN MOWER SHARPENER CO 
71-73 STATE ST., DETROIT, MICK. 
UVDUNTICN Sixty ‘methods, 86; my process #2 


HYPNOTISM + J.) ite, Keay to Power, 


Masonic Temple, Chicago, 
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Scientific 





American. 





[| May 30, 1896. 











iF YOU ARE NOT SUITED 


it te your own fault. 
trod uced about thirty years age with a great flourish, 
apd men expected wonders of it, Many of them ac- 
complished wonders. But \n late years the emery wheel 
The ovt-throat compe- 


salesraan has become a bore 

tition of mushroom and bankrupt coneerns bas forced 
poor wheels and impractical) machines upon a deluded 
pudlic, oF can you expect te be sulted if you desert 
Manufacturers of repute for the last new brand and the 


latest drummer? Buy only of well known makers. Prom- 
inent among these is Tuk TANITS Oo., Stroudsburg, Pa. 






Swavx. Toors ron Macwimisrts. 


) «_SCREW PITCH GAUGE 


Wil! measure threads of 
nutes se well as screws . . 














in bicycles the same as in other 
things. Some like the peculiar 
characteristics of one bicycle, 
some of another. Noone make 
of bicycles can suit everybody, 
bt FF Ft SAA AS 


The 


Spars 


has ae a larger measure of 
popularity in proportion to the 
years it has been on the market 
than any other wheel in the 
world. Itisofthe & # * 


HIGHEST 
STANDARD OF QUALITY 
in every detail and particular, 
is light, graceful and beautifully 
finished, and sold to all alike at 


$85 ONE FAIR PRICE $85 


INDIANA BICYCLE CO. 
INDIANAPOLIS, IND. 
Pastern Wholessie Branch, 329 B’way,N.Y. 
Caxalogue isee by ma} 


POCKET. PRESTO (GAMERA 


























W ender. 


A Mid im size, a 
Giast in capacity. 
® fim exposures, 
or 4 ginss plate ex- 

ures without re- 


ing. Makes big 
pictures good ones 
too. Size Iq x 14. 


CAMERA. 


Rounded corners. 

Containing all 
that is latest and 
best in photo- 
graphy. 





5 ay rate it, Snap Shot 
er Baxporures, Price, com 2, with fim « lanes 
pee magazines \qadeu fur B exposures, 93.50. Nus- 

beoklet on receipt of stamp. Sample mownted 
photo free tf you mention “ Scieatéfie American.” 


Ke. BB. KOOPMAN, 
Agenta Wanted 33 Union Square, New York. 


mple a Child Can 0 





The 

American 

Bell Telephone 
Company, 


r25 Milk Street, 
Boston, Mass. 





This Company owns Letters- 
Patent No. 4 


Emile Berliner Novem- 


13,569, granted 


t 


——eeeee 


ber 17, 1891, for a combined 


Telegraph and Telephone, 


covering al! forms of 


Microph Transmitters 


or comact s clephones. 





ee ee 





~ nate 


The Solid Mmery Wheel was in- 


C8” Wi-vage catalogue free. | 
BROWN & SHARPE MFG. co. | 


A Photegraphic 


A REAL POCKET | 


A DREAM OF COMFORT 








| Chosen 








STANDARD OF 


by the 


Government 


The W. to test the bicycle for army use, and 
rectly aked for wages cnet tor Laver napa pe 
their invariable And the Govern- 





THE WORLD. 





if YOU are able te pay $100 for 
} a bicycle, why be content with 
anything but a Columbia? 





The experts who made the choice de- 
cided that Columbias were worth every 
dollar of the $100 asked for them. 


Beautiful Art Catalogue of Columbia and Hartford Bicycles is free if you call upcn any 
Columbia Agent ; by mail from us for two a-cent stamps. 











REMINGTON STANDARD 
: TYPEWRITER 
WYCKOFF, SEAMANS & BENEDICT 


327 Broadway, New Yor) 














If Inventors and Manufacturers 


H 
wit = stp les b= description of their foods they 
The Fp Co, ss Market St.” Ban Prancisey, Cal. 








BICYCLE LANTERN 


ix GHARM 


——=e= Set with two pretty | 


' ; gems. Nickel silver or | 
ATTLEBORO, gold plate. By mail, 
= MAS, % cents in stamps. | 
_—— Per dozen, $2.00. 

— 
«EW Jewelry Cat. Pree. 











The Name “HUNTER”... 


| 
| @ never was put on anything that wasti’t first-class. 
| That name has stood for simple, plain, unvar- 
nished integrity, and hence it is put on the. . . 


$S..HUNTER CYCLES 
GE” Send for Catalogue. 
|@ HUNTER ARMS CO... Furcron; NT Y. 








NISWANTED .n FINE TOOLS ever sup 
aaa, CELBESLY & CO. 
AaEnSY. CHICAGO, ILL. — 


Gas and Gasoline Stationary Engines 
GASOLINE TRACTION ENGINES 
COMBINED ENGINES & PUMPS 
GASOLINE PORTABLE ENGINES 


= WS E3 


By Any One 
For Any Purpose 
CHARTER GAS ENGINE CO., P. 0. Box 148, Steriing, til. 
SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the SCimwTiric 
| AMERICAN SUPPLEMENT cap be bad at this office for 
0 cents. Also to be bad of newsdeaiers ir. all parts of 
the country. 


| 
















is that best 
RECLINING 
VAN WINKLE 


rare combination 
and durability, ing 
six points of excellence un- 
known in other reclining 
chairs. [lus. Catalogue free. 

P.C. LEWIS MFG.CO. | 
Box 12, Catskill, N.Y. | 


RIP CHAIR. 
A of 








No Duar. No SMOKE. No Noise. 


PENNSYLVANIA [RON 


Les 





Launch with #1. H. P_“Globe” Bnetie, 
F. F. Milne, Island Heights, N. J. 





proverty of 


HALF A CENTURY OF CYCLES.—AN 
interesting history of the cycle from its origin ap to the 
present time. he first crank-driven bicycle. 
*pbone-shaker” and its successors. The tricycle. The 
modern whee!. Cycle building a science. Points of im- 

ovement. The pneumatic tire. A hand and foot cycle. 
With 9 iNustrations. Contained in SCTENTIFIC AMERI- 
CAN SUPPLEMENT, No. 1042. cents. To be 
bad at this office and from all ne’ 


The $5-% 
POCKET KODAK 


EASTMAN KODAK OO., 
Sample photo and booklet ROCHESTER, N. Y. 


Jor two acent stamps. 


Price 10 

















Al & Price 
peisTols Recording Instruments. 


. Volt. 


nd Night, wilt “f or thamasives. 

pont tu 30 days’ ial Send for Tiree 
lars and , A AA Chart. 

The ‘Brisal Company, Waterbury, Conn. 


-_>>>---_——————-- 


| Sed GR 


Bieyeies, Watches Gurs, Buggies H«rness, 
Sewing Wachives Organs Pixgos Sntes,Tools 
Seales of all vurieties and 1000 other articies | 
Lista free. Curcaco Scane Co , Chrexgo Ll\. 









SAWS 





ABSOLUTELY Sare. 


No License. 


WORKS COMPANY, 


= BUILDERS OF THE 
> “Lose” Gas —_— 
lO 
GASOLINE ENGINES 
for Stationary and 
Marine Service. 


t®™ Catalogues and Prices on application: 


Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. §. A. 






Address THE SMITH PREMIER 








Iupnovement tHe Onoer of tue Acc. *' em, 


, Three New Model 


———Nos. 2, 3 ano 4 


HAVE YOU EXAMINED THEM ? 
Many Improvements Heretofore Overlooked by Other Manufacturers. 
TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A. 





Branch Orrices in Tweyry-Nine Principan Grries in THE UniTeo STATES. 





on Pees hichard cried 
n chard cried: 
“*My kingdom for a horse!’’ 


‘Bat times have changed— 
To-day he’d want 
A Monarch wheel, of course. 


KING OF BICYCLES 


aud a wheel fit ora king. Made in 
4 models. $80 and $100. For children 
and adults who want a lower price 
wheel the Defiance is made in 8 
models, $40 to $75. Send for Mon- 


Fae tice res 
ONARCH CYCL 


























? 7. 
Lhe ledge Dicycle, 
A STRICTLY HIGH GRADE WHEEL. 


Tur noaneet rvric to, ae 
BY CO 
LRA MODEL A WEIGHT 22 LI 


tik we OW 





Y NXou’ll never know 
YZ 1 the delightful 
Y Spring and action of 
the perfect bicycle 
tire unless your 
wheel is fitted with 


THE STANDARD SINGLE-TUBES 
Easy to have Hartford Tires on any 
All you need do is insist, and 
the bicycle dealer will furnish them. 


The Original Single-Tubes. 
Cost Most. Worth Most. 


Tne HaatForo Russer Wonks Co. 


HARTFORD, CONN. 
Naw York. cncaceo. 








PRINTING INKS 
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